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INTRODUCTION

Project Description
This report is an analysis of Langley Avenue, a residential street in the City of Hampton, Virginia. The 
purpose of the project is to develop a prototype roadway design concept for Langley Avenue between 
Rowe Street and Interstate 64 that can be used in future roadway improvement projects. The concept 
will incorporate stormwater treatment facilities within public right of way that provide nutrient and 
sediment removal to help with the City’s reduction goals for the Chesapeake Bay Watershed 
Implementation Plan. This Green Street Concept Plan could become a useful tool for the City of 
Hampton  

Field Investigations
Site visits were conducted by Parsons Brinckerhoff staff to obtain information on the area’s existing 
drainage conveyance, existing roadway conditions and potential areas to incorporate stormwater 
treatment. GET Solutions, Inc. conducted a site visit to extract soil borings to determine existing 
conditions onsite.  

EXISTING CONDITIONS

Soils and Topography
The area has a very flat topography with 0-2% slopes. The geotechnical report focused on three locations along 
Langley Avenue for potential stormwater treatment facilities within public property and right of way. Figure 1 
and Figure 2 show the public land located along this project. 

 

Figure 1 – Public Property at Guy Street and A.E. Simpson Street Intersection 
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Figure 2 – Public Properties at Langley Avenue Dead End 

The groundwater was determined to be approximately three feet below ground surface. The soil was 
determined to be a clayey-sand mix. The full geotechnical report is located in Appendix C. 

Roadway and Drainage System
Langley Avenue has an asphalt surface without curb and gutter as seen in Figure 3. The existing drainage system 
along Langley Avenue consists of a few ditches, culverts, and a small section of storm sewer pipes and inlets 
located between Interstate 64 and Guy Street. The area drains to the intersection of Langley Avenue and Guy 
Street without an outfall. 

 

Figure 3 – Langley Avenue from Rowe Street looking southwest toward Guy Street 
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Standing water was observed along the edge of pavement in the intersection as well as in a couple of flat ditches 
along Guy Street and Langley Avenue as seen in Figure 4. An existing ditch system is located on private property 
along Guy Street that should drain the area to Bassette Street and eventually outfall into the state owned 
drainage ditch along Interstate 64, however, flat slopes cause the water to sit in the ditch and roadway. 

 

Figure 4 – Intersection of Langley Avenue and Guy Street 
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PROPOSED DESIGN CONCEPTS

Urban Bioretention Cells

 

Figure 5– Bioretention Cell (and Basin) Cross Section 

The proposed design concept for Langley Avenue includes resurfacing the roadway and shifting the crown of the 
road over two feet while still maintaining 10-foot driving lanes. This allows more than half of the impervious 
runoff from the roadway to be treated by bioretention cells placed on the southeast side of Langley Avenue. The 
bioretention cells incorporate filter media to provide stormwater treatment and runoff reduction. Due to the 
high groundwater table, an underdrain is required in the bottom of the gravel drainage layer. Figure 5 shows the 
basic design cross section for bioretention cells and basins.  

A standard 6-inch curb and gutter system placed along the edge of the road protects the bioretention cells from 
vehicular access so that the bioretention system continues to function properly. Curb cuts are created along the 
road to allow runoff to enter the bioretention system. Pre-treatment will be gravel energy dissipaters at each 
curb cut. Figure 6 from the Virginia Department of Conservation and Recreation’s (DCR) Stormwater Design 
Specification No. 9 Bioretention shows typical curb cut design combined with a pre-treatment gravel spreader. 
DCR’s Stormwater Design Specification No. 9 Bioretention also provides guidance for bioretention planting plans 
and recommended native plant materials that should be used in the coastal plain. 
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Figure 6 – Concentrated Flow Curb Cut Pretreatment Typical Design 

Placing a mountable curb and gutter system on the other side of Langely Avenue creates the potential for street 
parking. Exhibit 1 in Appendix A shows a typical cross section for this design. Exhibit 2 in Appendix A provides a 
more detailed typical cross section for the bioretention swale and Exhibit 3 in Appendix A provides a detail for 
the mountable curb. Exhibits 4 and 5 in Appendix A provide plan views of the proposed improvements. Figure 7 
shows examples of what the design could look like once constructed.  
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Figure 7– Green Street Examples with Bioretention Swales and Curb Cuts 

Bioretention Basins
The public property at the intersection of Guy Street and A.E. Simpson Street could potentially provide some 
additional stromwater treatment. Approximately 0.12 acre of roadway drains to the south side of Guy Street to 
a new double inlet. A curb cut could be placed just before the inlets to direct runoff into a proposed 
bioretention basin. An additional 0.26 acre of residential area also drains to this proposed basin. The underdrain 
from the bioretention would tie back into the new double inlets.  

Figure 8 shows the existing ditch located on the property of 726 Langley Avenue that should be conveying 
drainage from Langley Avenue to the outfall located near the intersection of Bassette Street and Thomas Street. 
Converting this ditch area into a bioretention basin would provide treatment to approximately 0.67 acres of 
roadway and residential area from the west side of Langley Avenue. These basins would discharge into an 
existing grass channel providing additional treatment. This is shown in the RRM spreadsheet. 

 

Figure 8 – Existing drainage ditch  
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Grass Channels
Between the houses on Langley Avenue and A.E. Simpson Street is a 12’ City alley. Preliminary survey shows that 
approximately 1.12 acres of residential land drains back to this alley. A grass channel could be placed in the alley 
to collect and treat drainage from the area. To utilize this alley the City would have to abandon it. 

The existing ditch shown in Figure 8 on 726 Langley Avenue between Langley Avenue and the resident’s 
driveway could be a grass channel instead of a bioretention basin. A grass channel doesn’t provide as much 
nutrient removal as the bioretention but requires a smaller footprint. Since the existing ditch is located on 
private property a grass channel would be more feasible for maintenance, however, an easement will be 
required for either option.  

Public Education and Outreach
When placing stromwater treatment systems in residential areas it’s important the residents understand how 
these treatment systems function and why maintenance of these systems is so critical. Residents and 
neighborhood associations should be involved with the project. Mailings should be sent to explain the project 
and the goals the City is trying to achieve through the project. Interpretive signs or placards could be used at the 
treatment site as reminders to the public of the benefits of these systems and why they should be protected. 
Implementing public education and outreach are part of the City’s Chesapeake Bay Total Daily Maximum Load 
(TMDL) Watershed Implementation Plan (WIP). 

PROPOSED NUTRIENT REDUCTION

Bioretention Systems
The portion of Langley Avenue from Rowe Street to Guy Street can easily accommodate the bioretention cells. 
The portion of Langley Avenue from Guy Street to Interstate 64 has an existing storm sewer system that would 
need to be removed to install the bioretention cells. The cells would capture and treat 0.59 acres of impervious 
area and 0.45 acres of managed turf. Using the Runoff Reduction Method (RRM) 0.83 lbs/year of phosphorus 
and 6.89 lbs/year of nitrogen would be removed in this portion of the project. 

The Guy Street/A.E. Simpson Street bioretention basin would be placed on public land near the intersection of 
A.E. Simpson Street. This basin would capture 0.18 acres of impervious area and 0.20 acres of managed turf.  
Using the RRM 0.27 lbs/year of phosphorus and 2.25 lbs/year of nitrogen would be removed in this portion of 
the project. 

The Guy Street Street bioretention basin and grass channel would be placed in the front yard of 726 Langley 
Avenue starting at the intersection of Langley Avenue. The bioretention basin would be placed between Langley 
Avenue and the resident’s driveway. The grass channel would start on the other side of the driveway and extend 
towards Bassette Street, eventually tying into an existing grass channel. This basin would capture 0.42 acres of 
impervious area and 0.37 acres of managed turf.  Using the RRM 0.72 lbs/year of phosphorus and 5.81 lbs/year 
of nitrogen would be removed in this portion of the project. 

Table 1 (Table 9.1 from DCR’s Stormwater Design Specification No. 9 Bioretention) shows the benefits of 
bioretention basins while Table 2 (Table 9-A.1 from DCR’s Stormwater Design Specification No. 9 Bioretention) 
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shows the benefits of urban biroretention.  The RRM spreadsheets for bioretention systems are located in 
Appendix B.  

 

Table 1 – Summary of Stormwater Functions Provided by Bioretention Basins 

 

Table 2 – Summary of Stormwater Functions Provided by Urban Bioretention Cells 

 



 

11 
 

Grass Channels
The Guy Street grass channel (instead of bioretention basin and grass channel combination as shown in the 
previous section) would be placed in the front yard of 726 Langley Avenue from the Langley Avenue intersection 
along Guy Street towards Bassette Street. This channel would capture 0.42 acres of impervious area and 0.37 
acres of managed turf.  Using the RRM 0.26 lbs/year of phosphorus and 2.20 lbs/year of nitrogen would be 
removed in this portion of the project. 

The alley grass channel would be placed between the houses on Langley Avenue and A.E. Simpson Avenue. To 
achieve an adequate outfall, a culvert would need to be placed under Guy Street. This channel would capture 
0.39 acres of impervious area and 0.73 acres of managed turf.  Using the RRM 0.29 lbs/year of phosphorus and 
2.43 lbs/year of nitrogen would be removed in this portion of the project. 

Table 3 (Table 3.1 from DCR’s Stormwater Design Specification No. 3 Grass Channels) shows the benefits of grass 
channels. Exhibit 4 and Exhibit 5 show the locations of these proposed channels. The RRM spreadsheet for the 
proposed grass channels are located in Appendix B. Additional credit might be achieved for the grass channels 
along Guy Street and Bassette Street outside the scope of this report. 

 

Table 3 – Summary of Stormwater Functions Provided by Grass Channels1 
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PROJECT CONSTRAINTS

Adequate Outfall
The underdrain in the bioretention cells requires an adequate outfall. An existing Virginia Department of 
Transportation (VDOT) ditch is located along Interstate 64 at the end of Langley Avenue, Bassette Street, and 
Albert E. Simpson Street. The bioretention cells along the east side of Langley Avenue should be directed to the 
VDOT drainage ditch through the dead end of Langley Avenue. Fixing the existing ditch on 726 Langley Avenue 
will provide the west side of Langley Avenue between Rowe Street and Guy Street with an adequate outfall 
through the ditch system along Bassette Street to the VDOT drainage ditch. The beginning of this system located 
on Guy Street is shown in Figure 9 and Figure 10 shows the downstream section along Bassette Street. 
Maintenance should be performed on all existing ditches to remove sediment and debris.  

 

Figure 9 – Existing ditch system along Guy St. toward Bassette St. 

 

Figure 10 – Existing ditch along Bassette St. to VDOT ditch  
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Impacts on Property Owners
There are some potential impacts on the surrounding property owners from this proposed design concept. First, 
maintenance of traffic would be required so that residents still have constant access to their homes. Second, 
multiple driveway entrances would need to be replaced as part of this proposed design concept. Third, 
easements will be required for the construction of this project. Temporary construction easements will be 
required in multiple locations along with a permanent easement for completing any work with the ditch located 
on 726 Langley Avenue. 

Existing Utilities
Multiple existing power poles are located along Langley Avenue. It’s highly unlikely that the poles will need to be 
relocated but the guy wires associated with the poles might need to be relocated. All proposed pipes need to 
avoid existing sanitary sewer systems in the area to keep construction costs low. 

EXAMPLE MAINTENANCE FOR PROPOSED DESIGN CONCEPTS
The following example maintenance actions are for use by residents and/or neighborhood associations. These 
plans do not include the annual maintenance required by Section 4 VAC 50-60-124 of the Virginia State 
Stormwater Regulations.  

Bioretention Systems
 Remove any trash or debris preventing flow from getting into the bed of the system. 
 Remove any leaves, trash and debris that accumulate in the bed of the system. 
 Remove any weeds within the bed of the system twice during growing season.  
 Mow grass sides slopes during regular yard maintenance or a minimum of 4 times per year. Do not 

dispose of grass clipping in bioretention system. 
 Do not place any yard waste or garbage in the bioretention system. 
 Check bioretention side slopes and grass for evidence of any erosion or slope failure, report any findings 

to the City.  
 If standing water remains in the system for 48 hours after a storm finishes, report to the City. 
 Check for dead plants within the system and report any findings to the City. 

Grass Channels
 Remove any leaves, trash and debris that accumulate in the channel. 
 Mow grass sides slopes during regular yard maintenance. Do not dispose of grass clipping in the 

channel. 
 Do not place any yard waste or garbage in the channel. 
 Check channel for evidence of erosion, excessive standing water, bare soil spots or dead grass annually. 

Report any findings to the City.  
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COST OPINION FOR CONSTRUCTION AND DESIGN
Table 4 shows preliminary costs per pound of nutrient reduction for the Langley Avenue area design concepts. 
These preliminary costs per pound of nutrient reduction are for the construction of the BMPs only and do not 
include design, traffic maintenance, erosion and sediment control, roadway resurfacing, contingencies, or future 
maintenance costs.  

TP TN TP TN
1 Langley Ave. Bioretention Cells $68,880.00 0.83 6.88 $82,987.95 $10,011.63
2 Guy Street/A.E. Simpson Steet Basin $4,745.00 0.08 0.69 $59,312.50 $6,876.81
3 Guy Street Basin/Grass Channel $13,030.00 0.72 5.81 $18,097.22 $2,242.69
4 Guy Street Grass Channel $800.00 0.26 2.20 $3,076.92 $363.64
5 Alley Grass Channel $4,515.00 0.28 2.42 $16,125.00 $1,865.70

Option Description Cost

Cost per Pound of
Pollutants Removed

Pounds of
Pollutants
Removed

 

Table 4– Preliminary Cost Estimates and Potential Nutrient Reduction Summary 

Preliminary construction and design cost estimates for each option are located in Appendix C as well as 
additional construction costs associated with the roadway construction portion of Langley Avenue.  

ADDITIONAL NUTRIENT REDUCTION OPPORTUNITIES
During analysis of this project, other areas outside of the scope of work for this project were identified that 
could potentially provide additional nutrient reduction. The following areas should be evaluated for additional 
improvements: 

 Ditch system along Bassette Street 
 Ditch system along Guy Street 
 Property around outfall at intersection of Bassette Street and Thomas Street 
 Y.H. Thomas Neighborhood Park 

These areas are located downstream from the Langley Avenue improvements. A portion of the Langley Avenue 
project utilizes the existing ditch systems along Guy Street and Bassette Street before discharging into the VDOT 
drainage ditch along Interstate 64. City owned property near this outfall could be utilized for additional water 
quantity and quality opportunities to achieve City TMDL WIP goals. The Y.H. Thomas Neighborhood Park is a City 
owned property that has potential for multiple stormwater BMP retrofits including permeable pavement, 
bioretention, grass channels, rainwater harvesting and constructed wetlands. Further analysis should be 
conducted on these areas. 

CONCLUSION
“Green Street” programs are starting up in cities across the United States as a way to deal with increasing 
stormwater pollution and strict stormwater regulations. The proposed urban bioretention cells will provide 
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stormwater treatment for the majority of Langley Avenue’s impervious surface between Rowe Street and 
Interstate 64. The cells will also provide stormwater storage during larger rain events keeping the road from 
flooding. Incorporating other stormwater treatment systems such as bioretention basins and grass channels 
increases the benefits of these green street designs. If this type of design is incorporated in all roadway 
improvement projects within the City of Hampton the amount of nutrient reduction would quickly begin to add 
up and aid in reaching load reduction goals for the Chesapeake Bay TMDL WIP. 
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APPENDIX A TYPICAL CROSS SECTIONS AND PLAN SHEETS
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APPENDIX B RUNOFF REDUCTION METHOD SPREADSHEETS

 



Site Data

data input cells
calculation cells
constant values

1. Post-Development Project & Land Cover Information

Constants

Annual Rainfall (inches) 43
Target Rainfall Event (inches) 1.00
Phosphorus EMC (mg/L) 0.26 Nitrogen EMC (mg/L) 1.86
Target Phosphorus Target Load (lb/acre/yr) 0.41
Pj 0.90

Land Cover  (acres)
A soils B Soils C Soils D Soils Totals

Forest/Open Space (acres) -- undisturbed, 
protected forest/open space or reforested land 0.00 0.00 0.00
Managed Turf (acres) -- disturbed, graded for 
yards or other turf to be mowed/managed 1.71 0.20 1.91
Impervious Cover (acres) 1.92 0.18 2.10

Total 4.01

Rv Coefficients
A soils B Soils C Soils D Soils

Forest/Open Space 0.02 0.03 0.04 0.05
Managed Turf 0.15 0.20 0.22 0.25
Impervious Cover 0.95 0.95 0.95 0.95

Land Cover Summary
Forest/Open Space Cover (acres) 0.00
Weighted Rv(forest) 0.00
% Forest 0%
Managed Turf Cover (acres) 1.91
Weighted Rv(turf) 0.22
% Managed Turf 48%
Impervious Cover (acres) 2.10
Rv(impervious) 0.95                     
% Impervious 52%
Total Site Area (acres) 4.01
Site Rv 0.60

Post-Development Treatment Volume (acre-ft) 0.20
Post-Development Treatment Volume (cubic 
feet) 8,789
Post_Development Load (TP) (lb/yr) 5.52 39.50
Total Load (TP) Reduction Required (lb/yr) 3.88

Virginia Runoff Reduction Method Worksheet -- Revised 03/25/2011

Post_Development Load (TN) (lb/yr)

Project Name: Langley Avenue Improvements Analysis Project
Date: 5/15/2013 Revised 6/12/2013



Drainage Area A

Drainage Area A Land Cover  (acres)
A soils B Soils C Soils D Soils Totals

Forest/Open Space (acres) -- undisturbed, 
protected forest/open space or reforested 
land 0.00 0.00

Managed Turf (acres) -- disturbed, graded 
for yards or other turf to be mowed/managed 0.45 0.45
Impervious Cover (acres) 0.59 0.59

Total 1.04

Apply Runoff Reduction Practices to Reduce Treatment Volume & Post-Development Load in Drainage Area A

Credit Credit Credit Area (acres) 
Volume from Upstream 
RR Practice (cf)

Runoff 
Reduction (cf)

Remaining 
Runoff Volume 

(cf)
Phosphorus 
Efficiency (%)

Phosphorus Load 
from Upstream 
RR Practices (lbs)

Untreated 
Phosphorus 
Load to Practice 
(lbs.)

Phosphorus 
Removed By 
Practice (lbs.)

Remaining 
Phosphorus 
Load (lbs.)

Downstream Treatment to be 
Employed

Nitrogen 
Efficiency (%)

Nitrogen Load 
from Upstream 
RR Practices 
(lbs)

Untreated 
Nitrogen Load to 
Practice (lbs.)

Nitrogen 
Removed By 
Practice (lbs.)

Remaining 
Nitrogen 
Load (lbs.)

1. Vegetated Roof 1. Green Roof
1.a. Vegetated Roof #1 (Spec #5) 0.45 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00
1.b. Vegetated Roof #2 (Spec #5) 0.60 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

2. Rooftop Disconnection 2. Impervious Surface Disconnection

2.a. Simple Disconnection to A/B Soils (Spec 
#1) 0.50 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

2.b. Simple Disconnection to C/D Soils 
(Spec #1) 0.25 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

2.c. To Soil Amended Filter Path as per 
specifications (existing C/D soils) (Spec #4) 0.50 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

2.d. To Dry Well or French Drain #1 
(Microinfilration #1) (Spec #8) 0.50 0.00 0 0 0 25 0.00 0.00 0.00 0.00 15 0.00 0.00 0.00 0.00

2.e. To Dry Well or French Drain #2 (Micro-
Infiltration #2) (Spec #8) 0.90 0.00 0 0 0 25 0.00 0.00 0.00 0.00 15 0.00 0.00 0.00 0.00
2.f. To Rain Garden #1 (Micro-Bioretention 
#1) (Spec #9) 0.40 0.00 0 0 0 25 0.00 0.00 0.00 0.00 40 0.00 0.00 0.00 0.00
2.g. To Rain Garden #2 (Micro-Bioretention 
#2) (Spec #9) 0.80 0.00 0 0 0 50 0.00 0.00 0.00 0.00 60 0.00 0.00 0.00 0.00
2.h. To Rainwater Harvesting (Spec #6) 0.00 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00
2.i. To Stormwater Planter (Urban 
Bioretention) (Spec #9, Appendix A) 0.40 0.00 0 0 0 25 0.00 0.00 0.00 0.00 40 0.00 0.00 0.00 0.00

3. Permeable Pavement 3. Permeable Pavement 

3.a. Permeable Pavement #1 (Spec #7)
0.45 0.00 0 0 0 25 0.00 0.00 0.00 0.00 25 0.00 0.00 0.00 0.00

3.b. Permeable Pavement #2 (Spec #7) 0.75 0.00 0 0 0 25 0.00 0.00 0.00 0.00 25 0.00 0.00 0.00 0.00

4. Grass Channel 4. Grass Channel

0.20 0.00 0 0 0 15 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.20 0.00 0 0 0 15 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.10 0.00 0 0 0 15 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.10 0.00 0 0 0 15 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.30 0.00 0 0 0 15 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.30 0.00 0 0 0 15 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

5. Dry Swale 5. Dry Swale

0.40 0.00 0 0 0 20 0.00 0.00 0.00 0.00 25 0.00 0.00 0.00 0.00
0.40 0.00 0 0 0 20 0.00 0.00 0.00 0.00 25 0.00 0.00 0.00 0.00

0.60 0.00 0 0 0 40 0.00 0.00 0.00 0.00 35 0.00 0.00 0.00 0.00

0.60 0.00 0 0 0 40 0.00 0.00 0.00 0.00 35 0.00 0.00 0.00 0.00

6. Bioretention 6. Bioretention

0.40 0.59 0 814 1221 25 0.00 1.28 0.70 0.57 40 0.00 9.13 5.85 3.29

0.40 0.45 0 146 219 25 0.00 0.23 0.13 0.10 40 0.00 1.64 1.05 0.59

0.80 0.00 0 0 0 50 0.00 0.00 0.00 0.00 60 0.00 0.00 0.00 0.00

0.80 0.00 0 0 0 50 0.00 0.00 0.00 0.00 60 0.00 0.00 0.00 0.00

0.50 0.00 0 0 0 25 0.00 0.00 0.00 0.00 15 0.00 0.00 0.00 0.00
0.50 0.00 0 0 0 25 0.00 0.00 0.00 0.00 15 0.00 0.00 0.00 0.00

0.90 0.00 0 0 0 25 0.00 0.00 0.00 0.00 15 0.00 0.00 0.00 0.00

7.a. Infiltration #1 (Spec #8)

7.b. Infiltration #2 (Spec #8) 90% runoff volume reduction

impervious acres draining to 
infiltration

turf acres draining to infiltration

7. Infiltration

6.b. Bioretention #2 (Spec #9)

50% runoff volume reduction for 
treated area

impervious acres draining to 
grass channels

turf acres draining to grass 
channels

impervious acres draining to dry 
swale

impervious acres draining to 
infiltration

acres of green roof

impervious acres disconnected

impervious acres disconnected

turf acres draining to grass 
channels

impervious acres draining to dry 
swale

impervious acres captured

40% runoff volume reduction

60% runoff volume reduction

40% runoff volume reduction

90% runoff volume reduction for 
treated area

75% runoff volume reduction

40% runoff volume reduction

20% runoff volume reduction

30% runoff volume reduction

30% runoff volume reduction

80% runoff volume reduction for 
treated area

4.b. Grass Channel C/D Soils (Spec #3)

5.a. Dry Swale #1 (Spec #10)

5.b. Dry Swale #2 (Spec #10)

6.a. Bioretention #1 or Urban Bioretention 
(Spec #9)

impervious acres draining to 
grass channels

60% runoff volume reduction

impervious acres draining to 
bioretention

4.c. Grass Channel with Compost Amended 
Soils as per specs (see Spec #4)

turf acres draining to dry swale

Unit Description of Credit

impervious acres disconnected

20% runoff volume reduction

40% of volume captured

45% runoff volume reduction

impervious acres draining to 
grass channels

acres of green roof

impervious acres disconnected

impervious acres disconnected

50% runoff volume reduction for 
treated area

25% runoff volume reduction for 
treated area

50% runoff volume reduction for 
treated area

45% runoff volume reduction
60% runoff volume reduction

4.a. Grass Channel A/B Soils (Spec #3)

acres of permeable pavement

impervious acres disconnected

acres of permeable pavement + 
acres of "external" (upgradient) 

impervious pavement

turf acres draining to grass 
channels

impervious acres disconnected

80% runoff volume reduction
turf acres draining to 

bioretention 80% runoff volume reduction

impervious acres draining to 
bioretention

turf acres draining to 
bioretention

based on tank size and design 

impervious acres disconnected
40% runoff volume reduction for 

treated area

10% runoff volume reduction

10% runoff volume reduction

turf acres draining to dry swale

50% runoff volume reduction
50% runoff volume reduction

40% runoff volume reduction

7. Infiltration

pritchardmj
Typewriter
LANGLEY AVENUE BIORETENTION CELLS



0.90 0.00 0 0 0 25 0.00 0.00 0.00 0.00 15 0.00 0.00 0.00 0.00

0.00 0.00 0 0 0 15 0.00 0.00 0.00 0.00 10 0.00 0.00 0.00 0.00
0.00 0.00 0 0 0 15 0.00 0.00 0.00 0.00 10 0.00 0.00 0.00 0.00
0.15 0.00 0 0 0 15 0.00 0.00 0.00 0.00 10 0.00 0.00 0.00 0.00
0.15 0.00 0 0 0 15 0.00 0.00 0.00 0.00 10 0.00 0.00 0.00 0.00

0.75 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

0.75 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

0.50 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

0.50 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

0.50 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

0.50 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

TOTAL PHOSPHOROUS REMOVAL REQUIRED ON SITE (lb/yr) 3.88
TOTAL RUNOFF REDUCTION IN D.A. A (cf) 960

PHOSPHORUS REMOVAL FROM RUNOFF REDUCTION PRACTICES IN D.A. A (lb/yr) 0.83 TOTAL RUNOFF REDUCTION IN D.A. A (cf) 960
NITROGEN REMOVAL FROM RUNOFF REDUCTION PRACTICES IN D.A. A (lb/yr) 6.89

SEE WATER QUALITY COMPLIANCE TAB FOR SITE COMPLIANCE CALCULATIONS

Apply Practices that Remove Pollutants but Do Not Reduce Runoff Volume

Practice

Area  (excluding 
areas treated by 
upstream 
practices)

Phosphorus 
Efficiency (%)

Runoff from 
Upstream RR 
Practices (cf)

Phosphorus Load 
from Upstream RR 
Practices (lbs)

Untreated Phosphorus 
Load to Practice (lbs.)

Phosphorus 
Removed By 
Practice (lbs.)

Remaining 
Phosphorus 
Load (lbs.)

Downstream 
Treatment to 
be Employed

Nitrogen 
Efficiency (%)

Nitrogen Load 
from 
Upstream RR 
Practices (lbs)

Untreated 
Nitrogen Load 
to Practice (lbs.)

Nitrogen Removed By 
Practice (lbs.)

Remaining Nitrogen Load 
(lbs.)

10. Wet Swale (Coastal Plain)
10. Wet Swale 
(Coastal Plain)

0.00 20 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 20 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 40 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 40 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 60 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 60 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 65 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 65 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

50 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 50 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 75 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 75 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 50 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 50 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 45 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 45 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 75 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 75 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 65 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 65 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 0 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00
0.00 0 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

PHOSPHORUS REMOVAL BY PRACTICES THAT DO NOT REDUCE RUNOFF VOLUME IN D.A. A 0.00
TOTAL PHOSPHORUS REMOVAL IN D.A. A (lb/yr) 0.83

SEE WATER QUALITY COMPLIANCE TAB FOR SITE COMPLIANCE CALCULATIONS

NITROGEN REMOVAL BY PRACTICES THAT DO NOT REDUCE RUNOFF VOLUME IN D.A. A 0.00
TOTAL NITROGEN REMOVAL IN D.A. A (lb/yr) 6.89

9. Sheetflow to Filter/Open Space

50% runoff volume reduction for 
treated area

50% runoff reduction volume for 
treated area

9.c. Sheetflow to Vegetated Filter Strip in A 
Soils or Compost Amended B/C/D Soils 

(Spec #2 & #4)

impervious acres draining to 
conserved open space

turf acres draining to conserved 
open space

50% runoff volume reduction for 
treated area

50% runoff reduction volume for 
treated area

75% runoff volume reduction for 
treated area

75% runoff volume reduction for 
treated area

13.b. Wet Pond #1 (Coastal Plain) (Spec 
#14)

impervious acres draining to wet 
pond

turf acres draining to wet pond

13. Wet Ponds

13.a. Wet Pond #1 (Spec #14)

impervious acres draining to wet 
pond

turf acres draining to wet pond

10.a. Wet Swale #1 (Spec #11)

impervious acres draining to wet 
swale

8.a. ED #1 (Spec #15)

8.b. ED #2 (Spec #15) turf acres draining to ED 15% runoff volume reduction

turf acres draining to ED
impervious acres draining to ED

0% runoff volume reduction
0% runoff volume reduction

8. Extended Detention Pond

impervious acres draining to 
filter

12. Constructed Wetland

turf acres draining to infiltration 90% runoff volume reduction

11.b. Filtering Practice #2 (Spec #12) turf acres draining to filter

10.b. Wet Swale #2 (Spec #11)

12.b. Constructed Wetland #2 (Spec #13)

impervious acres draining to 
wetland

turf acres draining to wetland

12.a.Constructed Wetland #1 (Spec #13)

impervious acres draining to 
wetland

turf acres draining to wetland

11.a.Filtering Practice #1 (Spec #12)

impervious acres draining to ED

Unit

turf acres draining to conserved 
open space

impervious acres draining to wet 
swale

turf acres draining to wet swale

9.a. Sheetflow to Conservation Area with A/B 
Soils (Spec #2)

9.b. Sheetflow to Conservation Area with 
C/D Soils (Spec #2)

turf acres draining to conserved 
open space

impervious acres draining to 
conserved open space

impervious acres draining to 
conserved open space

15% runoff volume reduction

impervious acres draining to wet 
pond

turf acres draining to wet swale

11.  Filtering Practices

impervious acres draining to 
filter

turf acres draining to filter

turf acres draining to wet pond

14. Manufactured BMP

14.  Insert Name of Device

impervious acres draining to 
device

turf acres draining to device

13.c. Wet Pond #2 (Spec #14)

impervious acres draining to wet 
pond

turf acres draining to wet pond

13.d. Wet Pond #2 (Coastal Plain) (Spec 
#14)

8. Extended Detention Pond

14. Manufactured BMP

9. Sheetflow to Conservation Area or Filter Strip

11.  Filtering Practices

12. Constructed Wetland

13. Wet Ponds



Drainage Area C

Drainage Area C Land Cover  (acres)
A soils B Soils C Soils D Soils Totals

Forest/Open Space (acres) -- undisturbed, 
protected forest/open space or reforested land 0.00 0.00
Managed Turf (acres) -- disturbed, graded for 
yards or other turf to be mowed/managed 0.20 0.20
Impervious Cover (acres) 0.18 0.18

Total 0.38

Apply Runoff Reduction Practices to Reduce Treatment Volume & Post-Development Load in Drainage Area A

Credit Credit Credit Area (acres) 

Volume from 
Upstream RR 
Practice (cf)

Runoff 
Reduction (cf)

Remaining 
Runoff Volume 

(cf)
Phosphorus 
Efficiency (%)

Phosphorus 
Load from 
Upstream RR 
Practices (lbs)

Untreated 
Phosphorus 
Load to Practice 
(lbs.)

Phosphorus 
Removed By 
Practice (lbs.)

Remaining 
Phosphorus 
Load (lbs.)

Downstream Treatment to be 
Employed

Nitrogen 
Efficiency (%)

Nitrogen Load 
from Upstream 
RR Practices 
(lbs)

Untreated 
Nitrogen Load to 
Practice (lbs.)

Nitrogen 
Removed By 
Practice (lbs.)

Remaining 
Nitrogen 
Load (lbs.)

1. Vegetated Roof 1. Green Roof
1.a. Vegetated Roof #1 (Spec #5) 0.45 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00
1.b. Vegetated Roof #2 (Spec #5) 0.60 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

2. Rooftop Disconnection 2. Impervious Surface Disconnection

2.a. Simple Disconnection to A/B Soils (Spec 
#1) 0.50 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

2.b. Simple Disconnection to C/D Soils (Spec 
#1) 0.25 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

2.c. To Soil Amended Filter Path as per 
specifications (existing C/D soils) (Spec #4) 0.50 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

2.d. To Dry Well or French Drain #1 
(Microinfilration #1) (Spec #8) 0.50 0.00 0 0 0 25 0.00 0.00 0.00 0.00 15 0.00 0.00 0.00 0.00

2.e. To Dry Well or French Drain #2 (Micro-
Infiltration #2) (Spec #8) 0.90 0.00 0 0 0 25 0.00 0.00 0.00 0.00 15 0.00 0.00 0.00 0.00
2.f. To Rain Garden #1 (Micro-Bioretention #1) 
(Spec #9) 0.40 0.00 0 0 0 25 0.00 0.00 0.00 0.00 40 0.00 0.00 0.00 0.00
2.g. To Rain Garden #2 (Micro-Bioretention #2) 
(Spec #9) 0.80 0.00 0 0 0 50 0.00 0.00 0.00 0.00 60 0.00 0.00 0.00 0.00
2.h. To Rainwater Harvesting (Spec #6) 0.00 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00
2.i. To Stormwater Planter (Urban Bioretention) 
(Spec #9, Appendix A) 0.40 0.00 0 0 0 25 0.00 0.00 0.00 0.00 40 0.00 0.00 0.00 0.00

3. Permeable Pavement 3. Permeable Pavement 

3.a. Permeable Pavement #1 (Spec #7)
0.45 0.00 0 0 0 25 0.00 0.00 0.00 0.00 25 0.00 0.00 0.00 0.00

3.b. Permeable Pavement #2 (Spec #7) 0.75 0.00 0 0 0 25 0.00 0.00 0.00 0.00 25 0.00 0.00 0.00 0.00

4. Grass Channel 4. Grass Channel

0.20 0.00 0 0 0 15 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.20 0.00 0 0 0 15 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.10 0.00 0 0 0 15 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.10 0.00 0 0 0 15 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.30 0.00 0 0 0 15 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.30 0.00 0 0 0 15 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

5. Dry Swale 5. Dry Swale

0.40 0.00 0 0 0 20 0.00 0.00 0.00 0.00 25 0.00 0.00 0.00 0.00
0.40 0.00 0 0 0 20 0.00 0.00 0.00 0.00 25 0.00 0.00 0.00 0.00

0.60 0.00 0 0 0 40 0.00 0.00 0.00 0.00 35 0.00 0.00 0.00 0.00

0.60 0.00 0 0 0 40 0.00 0.00 0.00 0.00 35 0.00 0.00 0.00 0.00

6. Bioretention 6. Bioretention

0.40 0.18 0 248 372 25 0.00 0.39 0.21 0.18 40 0.00 2.79 1.78 1.00

0.40 0.20 0 65 97 25 0.00 0.10 0.06 0.05 40 0.00 0.73 0.47 0.26

0.80 0.00 0 0 0 50 0.00 0.00 0.00 0.00 60 0.00 0.00 0.00 0.00

0.80 0.00 0 0 0 50 0.00 0.00 0.00 0.00 60 0.00 0.00 0.00 0.00

0.50 0.00 0 0 0 25 0.00 0.00 0.00 0.00 15 0.00 0.00 0.00 0.00
0.50 0.00 0 0 0 25 0.00 0.00 0.00 0.00 15 0.00 0.00 0.00 0.00

7.a. Infiltration #1 (Spec #8)
impervious acres draining to 

infiltration
turf acres draining to infiltration

7. Infiltration

6.b. Bioretention #2 (Spec #9)

50% runoff volume reduction for 
treated area

impervious acres draining to 
grass channels

turf acres draining to grass 
channels

impervious acres draining to dry 
swale

acres of green roof

impervious acres disconnected

impervious acres disconnected

turf acres draining to grass 
channels

impervious acres draining to dry 
swale

impervious acres captured

40% runoff volume reduction

60% runoff volume reduction

40% runoff volume reduction

90% runoff volume reduction for 
treated area

75% runoff volume reduction

40% runoff volume reduction

20% runoff volume reduction

30% runoff volume reduction

30% runoff volume reduction

80% runoff volume reduction for 
treated area

4.b. Grass Channel C/D Soils (Spec #3)

5.a. Dry Swale #1 (Spec #10)

5.b. Dry Swale #2 (Spec #10)

6.a. Bioretention #1 or Urban Bioretention (Spec 
#9)

impervious acres draining to 
grass channels

60% runoff volume reduction

impervious acres draining to 
bioretention

4.c. Grass Channel Compost Amended Soils as 
per specs (see Spec #4)

turf acres draining to dry swale

Unit Description of Credit

impervious acres disconnected

20% runoff volume reduction

40% of volume captured

45% runoff volume reduction

impervious acres draining to 
grass channels

acres of green roof

impervious acres disconnected

impervious acres disconnected

50% runoff volume reduction for 
treated area

25% runoff volume reduction for 
treated area

50% runoff volume reduction for 
treated area

45% runoff volume reduction
60% runoff volume reduction

4.a. Grass Channel A/B Soils (Spec #3)

acres of permeable pavement

impervious acres disconnected

acres of permeable pavement + 
acres of "external" (upgradient) 

impervious pavement

turf acres draining to grass 
channels

impervious acres disconnected

80% runoff volume reduction
turf acres draining to 

bioretention 80% runoff volume reduction

impervious acres draining to 
bioretention

turf acres draining to 
bioretention

based on tank size and design 

impervious acres disconnected
40% runoff volume reduction for 

treated area

10% runoff volume reduction

10% runoff volume reduction

turf acres draining to dry swale

50% runoff volume reduction
50% runoff volume reduction

40% runoff volume reduction

7. Infiltration

pritchardmj
Typewriter
GUY STREET-A.E. SIMPSON BIORETENTION BASIN



0.90 0.00 0 0 0 25 0.00 0.00 0.00 0.00 15 0.00 0.00 0.00 0.00
0.90 0.00 0 0 0 25 0.00 0.00 0.00 0.00 15 0.00 0.00 0.00 0.00

0.00 0.00 0 0 0 15 0.00 0.00 0.00 0.00 10 0.00 0.00 0.00 0.00
0.00 0.00 0 0 0 15 0.00 0.00 0.00 0.00 10 0.00 0.00 0.00 0.00
0.15 0.00 0 0 0 15 0.00 0.00 0.00 0.00 10 0.00 0.00 0.00 0.00
0.15 0.00 0 0 0 15 0.00 0.00 0.00 0.00 10 0.00 0.00 0.00 0.00

0.75 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

0.75 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

0.50 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

0.50 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

0.50 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

0.50 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

TOTAL PHOSPHOROUS REMOVAL REQUIRED ON SITE (lb/yr) 3.88
TOTAL RUNOFF REDUCTION IN D.A. C (cf) 313

PHOSPHORUS REMOVAL FROM RUNOFF REDUCTION PRACTICES IN D.A. C (lb/yr) 0.27 TOTAL RUNOFF REDUCTION IN D.A. C (cf) 313
NITROGEN REMOVAL FROM RUNOFF REDUCTION PRACTICES IN D.A. C (lb/yr) 2.25

SEE WATER QUALITY COMPLIANCE TAB FOR SITE COMPLIANCE CALCULATIONS

Apply Practices that Remove Pollutants but Do Not Reduce Runoff Volume

Practice

Area  (excluding 
areas treated by 
upstream 
practices)

Phosphorus 
Efficiency (%)

Runoff from 
Upstream RR 
Practices (cf)

Phosphorus Load 
from Upstream RR 
Practices (lbs)

Untreated 
Phosphorus Load 
to Practice (lbs.)

Phosphorus 
Removed By 
Practice (lbs.)

Remaining 
Phosphorus 
Load (lbs.)

Downstream 
Treatment to 
be Employed

Nitrogen 
Efficiency (%)

Nitrogen Load 
from 
Upstream RR 
Practices (lbs)

Untreated 
Nitrogen Load 
to Practice 
(lbs.)

Nitrogen Removed By 
Practice (lbs.)

Remaining Nitrogen Load 
(lbs.)

10. Wet Swale (Coastal Plain)
10. Wet Swale 
(Coastal Plain)

0.00 20 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 20 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 40 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 40 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 60 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 60 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 65 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 65 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 50 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 50 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 75 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 75 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 50 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 50 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 45 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 45 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 75 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 75 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 65 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 65 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 0 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00
0.00 0 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

PHOSPHORUS REMOVAL BY PRACTICES THAT DO NOT REDUCE RUNOFF VOLUME IN D.A. C 0.00
TOTAL PHOSPHORUS REMOVAL IN D.A. C (lb/yr) 0.27

SEE WATER QUALITY COMPLIANCE TAB FOR SITE COMPLIANCE CALCULATIONS

NITROGEN REMOVAL BY PRACTICES THAT DO NOT REDUCE RUNOFF VOLUME IN D.A. C 0.00
TOTAL NITROGEN REMOVAL IN D.A. C (lb/yr) 2.25

9. Sheetflow to Filter/Open Space

50% runoff volume reduction for 
treated area

50% runoff reduction volume for 
treated area

9.c. Sheetflow to Vegetated Filter Strip in A 
Soils or Compost Amended B/C/D Soils (Spec 

#2 & #4)

impervious acres draining to 
conserved open space

turf acres draining to conserved 
open space

50% runoff volume reduction for 
treated area

50% runoff reduction volume for 
treated area

75% runoff volume reduction for 
treated area

75% runoff volume reduction for 
treated area

13.b. Wet Pond #1 (Coastal Plain) (Spec #14)

impervious acres draining to 
wet pond

turf acres draining to wet pond

13. Wet Ponds

13.a. Wet Pond #1 (Spec #14)

impervious acres draining to 
wet pond

turf acres draining to wet pond

10.a. Wet Swale #1 (Spec #11)

impervious acres draining to 
wet swale

8.a. ED #1 (Spec #15)

8.b. ED #2 (Spec #15) turf acres draining to ED 15% runoff volume reduction

turf acres draining to ED
impervious acres draining to ED

0% runoff volume reduction
0% runoff volume reduction

8. Extended Detention Pond

impervious acres draining to 
filter

12. Constructed Wetland

7.b. Infiltration #2 (Spec #8)
turf acres draining to infiltration 90% runoff volume reduction

90% runoff volume reduction

11.b. Filtering Practice #2 (Spec #12) turf acres draining to filter

10.b. Wet Swale #2 (Spec #11)

12.b. Constructed Wetland #2 (Spec #13)

impervious acres draining to 
wetland

turf acres draining to wetland

12.a.Constructed Wetland #1 (Spec #13)

impervious acres draining to 
wetland

turf acres draining to wetland

11.a.Filtering Practice #1 (Spec #12)

impervious acres draining to ED

Unit

turf acres draining to conserved 
open space

impervious acres draining to 
wet swale

turf acres draining to wet swale

9.a. Sheetflow to Conservation Area with A/B 
Soils (Spec #2)

9.b. Sheetflow to Conservation Area with C/D 
Soils (Spec #2)

turf acres draining to conserved 
open space

impervious acres draining to 
conserved open space

impervious acres draining to 
conserved open space

impervious acres draining to 
infiltration

15% runoff volume reduction

impervious acres draining to 
wet pond

turf acres draining to wet swale

11.  Filtering Practices

impervious acres draining to 
filter

turf acres draining to filter

turf acres draining to wet pond

14. Manufactured BMP

14.  Insert Name of Device

impervious acres draining to 
device

turf acres draining to device

13.c. Wet Pond #2 (Spec #14)

impervious acres draining to 
wet pond

turf acres draining to wet pond

13.d. Wet Pond #2 (Coastal Plain) (Spec #14)

8. Extended Detention Pond

14. Manufactured BMP

9. Sheetflow to Conservation Area or Filter Strip

11.  Filtering Practices

12. Constructed Wetland

13. Wet Ponds



Drainage Area B

Drainage Area B Land Cover  (acres)
A soils B Soils C Soils D Soils Totals

Forest/Open Space (acres) -- undisturbed, 
protected forest/open space or reforested land 0.00 0.00
Managed Turf (acres) -- disturbed, graded for 
yards or other turf to be mowed/managed 0.37 0.37
Impervious Cover (acres) 0.42 0.42

Total 0.79

Apply Runoff Reduction Practices to Reduce Treatment Volume & Post-Development Load in Drainage Area A

Credit Credit Credit Area (acres) 

Volume from 
Upstream RR 
Practice (cf)

Runoff 
Reduction (cf)

Remaining 
Runoff Volume 

(cf)
Phosphorus 
Efficiency (%)

Phosphorus 
Load from 
Upstream RR 
Practices (lbs)

Untreated 
Phosphorus 
Load to Practice 
(lbs.)

Phosphorus 
Removed By 
Practice (lbs.)

Remaining 
Phosphorus 
Load (lbs.)

Downstream Treatment to be 
Employed

Nitrogen 
Efficiency (%)

Nitrogen Load 
from Upstream 
RR Practices 
(lbs)

Untreated 
Nitrogen Load to 
Practice (lbs.)

Nitrogen 
Removed By 
Practice (lbs.)

Remaining 
Nitrogen 
Load (lbs.)

1. Vegetated Roof 1. Green Roof
1.a. Vegetated Roof #1 (Spec #5) 0.45 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00
1.b. Vegetated Roof #2 (Spec #5) 0.60 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

2. Rooftop Disconnection 2. Impervious Surface Disconnection

2.a. Simple Disconnection to A/B Soils (Spec 
#1) 0.50 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

2.b. Simple Disconnection to C/D Soils (Spec 
#1) 0.25 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

2.c. To Soil Amended Filter Path as per 
specifications (existing C/D soils) (Spec #4) 0.50 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

2.d. To Dry Well or French Drain #1 
(Microinfilration #1) (Spec #8) 0.50 0.00 0 0 0 25 0.00 0.00 0.00 0.00 15 0.00 0.00 0.00 0.00

2.e. To Dry Well or French Drain #2 (Micro-
Infiltration #2) (Spec #8) 0.90 0.00 0 0 0 25 0.00 0.00 0.00 0.00 15 0.00 0.00 0.00 0.00
2.f. To Rain Garden #1 (Micro-Bioretention #1) 
(Spec #9) 0.40 0.00 0 0 0 25 0.00 0.00 0.00 0.00 40 0.00 0.00 0.00 0.00
2.g. To Rain Garden #2 (Micro-Bioretention #2) 
(Spec #9) 0.80 0.00 0 0 0 50 0.00 0.00 0.00 0.00 60 0.00 0.00 0.00 0.00
2.h. To Rainwater Harvesting (Spec #6) 0.00 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00
2.i. To Stormwater Planter (Urban Bioretention) 
(Spec #9, Appendix A) 0.40 0.00 0 0 0 25 0.00 0.00 0.00 0.00 40 0.00 0.00 0.00 0.00

3. Permeable Pavement 3. Permeable Pavement 

3.a. Permeable Pavement #1 (Spec #7)
0.45 0 0 0 25 0.00 0.00 0.00 0.00 25 0.00 0.00 0.00 0.00

3.b. Permeable Pavement #2 (Spec #7) 0.75 0.00 0 0 0 25 0.00 0.00 0.00 0.00 25 0.00 0.00 0.00 0.00

4. Grass Channel 4. Grass Channel

0.20 0.00 0 0 0 15 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.20 0.00 0 0 0 15 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.10 0.00 869 87 782 15 0.41 0.00 0.10 0.31 20 2.34 0.00 0.66 1.69

0.10 0.00 180 18 162 15 0.08 0.00 0.02 0.06 20 0.48 0.00 0.14 0.35

0.30 0.00 0 0 0 15 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.30 0.00 0 0 0 15 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

5. Dry Swale 5. Dry Swale

0.40 0.00 0 0 0 20 0.00 0.00 0.00 0.00 25 0.00 0.00 0.00 0.00
0.40 0.00 0 0 0 20 0.00 0.00 0.00 0.00 25 0.00 0.00 0.00 0.00

0.60 0.00 0 0 0 40 0.00 0.00 0.00 0.00 35 0.00 0.00 0.00 0.00

0.60 0.00 0 0 0 40 0.00 0.00 0.00 0.00 35 0.00 0.00 0.00 0.00

6. Bioretention 6. Bioretention

0.40 0.42 0 579 869 25 0.00 0.91 0.50 0.41 4.b. Grass Channel C/D Soils 40 0.00 6.50 4.16 2.34

0.40 0.37 0 120 180 25 0.00 0.19 0.10 0.08 4.b. Grass Channel C/D Soils 40 0.00 1.35 0.86 0.48

0.80 0.00 0 0 0 50 0.00 0.00 0.00 0.00 60 0.00 0.00 0.00 0.00

0.80 0.00 0 0 0 50 0.00 0.00 0.00 0.00 60 0.00 0.00 0.00 0.00

0.50 0.00 0 0 0 25 0.00 0.00 0.00 0.00 15 0.00 0.00 0.00 0.00
0.50 0.00 0 0 0 25 0.00 0.00 0.00 0.00 15 0.00 0.00 0.00 0.00

impervious acres disconnected

50% runoff volume reduction
50% runoff volume reduction

acres of permeable pavement

turf acres draining to dry swale

impervious acres draining to 
grass channels 30% runoff volume reduction

turf acres draining to grass 
channels

turf acres draining to 
bioretention

7. Infiltration

4.a. Grass Channel A/B Soils (Spec #3)

turf acres draining to 
bioretention

5.b. Dry Swale #2 (Spec #10)

6.a. Bioretention #1 or Urban Bioretention (Spec 
#9)

30% runoff volume reduction

4.c. Grass Channel Compost Amended Soils as 
per specs (see Spec #4)

80% runoff volume reduction

40% runoff volume reduction

impervious acres disconnected

50% runoff volume reduction for 
treated area

acres of green roof
60% runoff volume reduction

Unit

impervious acres disconnected
40% runoff volume reduction for 

treated area

impervious acres captured

acres of green roof

impervious acres disconnected

45% runoff volume reduction

impervious acres draining to 
grass channels

acres of permeable pavement + 
acres of "external" (upgradient) 

impervious pavement

turf acres draining to grass 
channels

50% runoff volume reduction for 
treated area

25% runoff volume reduction for 
treated area

50% runoff volume reduction for 
treated area

45% runoff volume reduction

Description of Credit

60% runoff volume reduction

impervious acres draining to 
bioretention

6.b. Bioretention #2 (Spec #9)

turf acres draining to dry swale

4.b. Grass Channel C/D Soils (Spec #3)

5.a. Dry Swale #1 (Spec #10)

40% runoff volume reduction

40% runoff volume reduction

60% runoff volume reduction

80% runoff volume reduction

40% runoff volume reduction

90% runoff volume reduction for 
treated area

75% runoff volume reduction

20% runoff volume reduction

80% runoff volume reduction for 
treated area

based on tank size and design 

10% runoff volume reduction

10% runoff volume reduction

20% runoff volume reduction

40% of volume captured

impervious acres disconnected

impervious acres disconnected

turf acres draining to grass 
channels

impervious acres draining to dry 
swale

impervious acres draining to dry 
swale

turf acres draining to infiltration

impervious acres draining to 
grass channels

impervious acres draining to 
bioretention

impervious acres disconnected

impervious acres disconnected

7.a. Infiltration #1 (Spec #8)
impervious acres draining to 

infiltration

7. Infiltration

pritchardmj
Typewriter
GUY STREET BIORETENTION BASIN AND GRASS CHANNEL



0.90 0.00 0 0 0 25 0.00 0.00 0.00 0.00 15 0.00 0.00 0.00 0.00
0.90 0.00 0 0 0 25 0.00 0.00 0.00 0.00 15 0.00 0.00 0.00 0.00

0.00 0.00 0 0 0 15 0.00 0.00 0.00 0.00 10 0.00 0.00 0.00 0.00
0.00 0.00 0 0 0 15 0.00 0.00 0.00 0.00 10 0.00 0.00 0.00 0.00
0.15 0.00 0 0 0 15 0.00 0.00 0.00 0.00 10 0.00 0.00 0.00 0.00
0.15 0.00 0 0 0 15 0.00 0.00 0.00 0.00 10 0.00 0.00 0.00 0.00

0.75 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

0.75 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

0.50 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

0.50 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

0.50 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

0.50 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

TOTAL PHOSPHOROUS REMOVAL REQUIRED ON SITE (lb/yr) 3.88
TOTAL RUNOFF REDUCTION IN D.A. B (cf) 804

PHOSPHORUS REMOVAL FROM RUNOFF REDUCTION PRACTICES IN D.A. B (lb/yr) 0.72 TOTAL RUNOFF REDUCTION IN D.A. B (cf) 804
NITROGEN REMOVAL FROM RUNOFF REDUCTION PRACTICES IN D.A. B (lb/yr) 5.81

SEE WATER QUALITY COMPLIANCE TAB FOR SITE COMPLIANCE CALCULATIONS

Apply Practices that Remove Pollutants but Do Not Reduce Runoff Volume

Practice

Area  (excluding 
areas treated by 
upstream 
practices)

Phosphorus 
Efficiency (%)

Runoff from 
Upstream RR 
Practices (cf)

Phosphorus Load 
from Upstream RR 
Practices (lbs)

Untreated 
Phosphorus Load 
to Practice (lbs.)

Phosphorus 
Removed By 
Practice (lbs.)

Remaining 
Phosphorus 
Load (lbs.)

Downstream 
Treatment to 
be Employed

Nitrogen 
Efficiency (%)

Nitrogen Load 
from 
Upstream RR 
Practices (lbs)

Untreated 
Nitrogen Load 
to Practice 
(lbs.)

Nitrogen Removed By 
Practice (lbs.)

Remaining Nitrogen Load 
(lbs.)

10. Wet Swale (Coastal Plain)
10. Wet Swale 
(Coastal Plain)

0.00 20 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 20 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 40 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 40 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 60 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 60 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 65 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 65 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 50 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 50 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 75 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 75 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 50 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 50 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 45 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 45 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 75 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 75 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 65 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 65 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 0 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00
0.00 0 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

PHOSPHORUS REMOVAL BY PRACTICES THAT DO NOT REDUCE RUNOFF VOLUME IN D.A. B 0.00
TOTAL PHOSPHORUS REMOVAL IN D.A. B (lb/yr) 0.72

SEE WATER QUALITY COMPLIANCE TAB FOR SITE COMPLIANCE CALCULATIONS

NITROGEN REMOVAL BY PRACTICES THAT DO NOT REDUCE RUNOFF VOLUME IN D.A. B 0.00
TOTAL NITROGEN REMOVAL IN D.A. B (lb/yr) 5.81

14. Manufactured BMP14. Manufactured BMP

12. Constructed Wetland

turf acres draining to filter

Unit

turf acres draining to conserved 
open space

13. Wet Ponds

turf acres draining to wet pond

9. Sheetflow to Conservation Area or Filter Strip

11.  Filtering Practices

8. Extended Detention Pond

impervious acres draining to 
wet pond

turf acres draining to wet pond

impervious acres draining to ED

turf acres draining to wetland

13.d. Wet Pond #2 (Coastal Plain) (Spec #14)

9.a. Sheetflow to Conservation Area with A/B 
Soils (Spec #2)

14.  Insert Name of Device

impervious acres draining to 
device

turf acres draining to device

13.c. Wet Pond #2 (Spec #14)

impervious acres draining to 
wet pond

impervious acres draining to 
infiltration

turf acres draining to conserved 
open space

impervious acres draining to 
conserved open space

impervious acres draining to 
conserved open space

turf acres draining to filter

turf acres draining to wet swale

11.a.Filtering Practice #1 (Spec #12)

impervious acres draining to 
filter

10.a. Wet Swale #1 (Spec #11)

9.b. Sheetflow to Conservation Area with C/D 
Soils (Spec #2)

12.b. Constructed Wetland #2 (Spec #13)

impervious acres draining to 
wetland

turf acres draining to wetland

impervious acres draining to 
wet swale

turf acres draining to wet swale

11.  Filtering Practices

impervious acres draining to 
filter

12.a.Constructed Wetland #1 (Spec #13)

impervious acres draining to 
wetland

11.b. Filtering Practice #2 (Spec #12)

12. Constructed Wetland

10.b. Wet Swale #2 (Spec #11)

7.b. Infiltration #2 (Spec #8)
turf acres draining to infiltration 90% runoff volume reduction

90% runoff volume reduction

8.a. ED #1 (Spec #15)

8.b. ED #2 (Spec #15) turf acres draining to ED 15% runoff volume reduction

turf acres draining to ED
impervious acres draining to ED

0% runoff volume reduction
0% runoff volume reduction
15% runoff volume reduction

50% runoff reduction volume for 
treated area

8. Extended Detention Pond

75% runoff volume reduction for 
treated area

13.b. Wet Pond #1 (Coastal Plain) (Spec #14)

impervious acres draining to 
wet pond

turf acres draining to wet pond

13. Wet Ponds

13.a. Wet Pond #1 (Spec #14)

impervious acres draining to 
wet pond

turf acres draining to wet pond

75% runoff volume reduction for 
treated area

impervious acres draining to 
wet swale

9. Sheetflow to Filter/Open Space

50% runoff volume reduction for 
treated area

50% runoff reduction volume for 
treated area

9.c. Sheetflow to Vegetated Filter Strip in A Soils 
or Compost Amended B/C/D Soils (Spec #2 & 

#4)

impervious acres draining to 
conserved open space

turf acres draining to conserved 
open space

50% runoff volume reduction for 
treated area



Drainage Area E

Drainage Area E Land Cover  (acres)
A soils B Soils C Soils D Soils Totals

Forest/Open Space (acres) -- undisturbed, 
protected forest/open space or reforested land 0.00 0.00
Managed Turf (acres) -- disturbed, graded for 
yards or other turf to be mowed/managed 0.89 0.89
Impervious Cover (acres) 0.49 0.49

Total 1.38

Apply Runoff Reduction Practices to Reduce Treatment Volume & Post-Development Load in Drainage Area A

Credit Credit Credit Area (acres) 

Volume from 
Upstream RR 
Practice (cf)

Runoff 
Reduction (cf)

Remaining 
Runoff Volume 

(cf)
Phosphorus 
Efficiency (%)

Phosphorus Load 
from Upstream 
RR Practices (lbs)

Untreated 
Phosphorus 
Load to Practice 
(lbs.)

Phosphorus 
Removed By 
Practice (lbs.)

Remaining 
Phosphorus 
Load (lbs.)

Downstream Treatment to be 
Employed

Nitrogen 
Efficiency (%)

Nitrogen Load 
from Upstream 
RR Practices (lbs)

Untreated 
Nitrogen Load to 
Practice (lbs.)

Nitrogen 
Removed By 
Practice (lbs.)

Remaining 
Nitrogen 
Load (lbs.)

1. Vegetated Roof 1. Green Roof
1.a. Vegetated Roof #1 (Spec #5) 0.45 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00
1.b. Vegetated Roof #2 (Spec #5) 0.60 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

2. Rooftop Disconnection 2. Impervious Surface Disconnection

2.a. Simple Disconnection to A/B Soils (Spec #1) 0.50 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

2.b. Simple Disconnection to C/D Soils (Spec #1) 0.25 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

2.c. To Soil Amended Filter Path as per 
specifications (existing C/D soils) (Spec #4) 0.50 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

2.d. To Dry Well or French Drain #1 
(Microinfilration #1) (Spec #8) 0.50 0.00 0 0 0 25 0.00 0.00 0.00 0.00 15 0.00 0.00 0.00 0.00

2.e. To Dry Well or French Drain #2 (Micro-
Infiltration #2) (Spec #8) 0.90 0.00 0 0 0 25 0.00 0.00 0.00 0.00 15 0.00 0.00 0.00 0.00
2.f. To Rain Garden #1 (Micro-Bioretention #1) 
(Spec #9) 0.40 0.00 0 0 0 25 0.00 0.00 0.00 0.00 40 0.00 0.00 0.00 0.00
2.g. To Rain Garden #2 (Micro-Bioretention #2) 
(Spec #9) 0.80 0.00 0 0 0 50 0.00 0.00 0.00 0.00 60 0.00 0.00 0.00 0.00
2.h. To Rainwater Harvesting (Spec #6) 0.00 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00
2.i. To Stormwater Planter (Urban Bioretention) 
(Spec #9, Appendix A) 0.40 0.00 0 0 0 25 0.00 0.00 0.00 0.00 40 0.00 0.00 0.00 0.00

3. Permeable Pavement 3. Permeable Pavement 

3.a. Permeable Pavement #1 (Spec #7)
0.45 0.00 0 0 0 25 0.00 0.00 0.00 0.00 25 0.00 0.00 0.00 0.00

3.b. Permeable Pavement #2 (Spec #7) 0.75 0.00 0 0 0 25 0.00 0.00 0.00 0.00 25 0.00 0.00 0.00 0.00

4. Grass Channel 4. Grass Channel

0.20 0.00 0 0 0 15 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.20 0.00 0 0 0 15 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.10 0.49 0 169 1521 15 0.00 1.06 0.25 0.81 20 0.00 7.59 2.12 5.46

0.10 0.89 0 72 649 15 0.00 0.45 0.11 0.35 20 0.00 3.24 0.91 2.33

0.30 0.00 0 0 0 15 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.30 0.00 0 0 0 15 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

5. Dry Swale 5. Dry Swale

0.40 0.00 0 0 0 20 0.00 0.00 0.00 0.00 25 0.00 0.00 0.00 0.00
0.40 0.00 0 0 0 20 0.00 0.00 0.00 0.00 25 0.00 0.00 0.00 0.00

0.60 0.00 0 0 0 40 0.00 0.00 0.00 0.00 35 0.00 0.00 0.00 0.00

0.60 0.00 0 0 0 40 0.00 0.00 0.00 0.00 35 0.00 0.00 0.00 0.00

6. Bioretention 6. Bioretention

0.40 0.00 0 0 0 25 0.00 0.00 0.00 0.00 40 0.00 0.00 0.00 0.00

0.40 0.00 0 0 0 25 0.00 0.00 0.00 0.00 40 0.00 0.00 0.00 0.00

0.80 0.00 0 0 0 50 0.00 0.00 0.00 0.00 60 0.00 0.00 0.00 0.00

0.80 0.00 0 0 0 50 0.00 0.00 0.00 0.00 60 0.00 0.00 0.00 0.00

0.50 0.00 0 0 0 25 0.00 0.00 0.00 0.00 15 0.00 0.00 0.00 0.007.a. Infiltration #1 (Spec #8)
impervious acres draining to 

infiltration

7. Infiltration

6.b. Bioretention #2 (Spec #9)

50% runoff volume reduction for 
treated area

impervious acres draining to 
grass channels

turf acres draining to grass 
channels

impervious acres draining to dry 
swale

acres of green roof

impervious acres disconnected

impervious acres disconnected

turf acres draining to grass 
channels

impervious acres draining to dry 
swale

impervious acres captured

40% runoff volume reduction

60% runoff volume reduction

40% runoff volume reduction

90% runoff volume reduction for 
treated area

75% runoff volume reduction

40% runoff volume reduction

20% runoff volume reduction

30% runoff volume reduction

30% runoff volume reduction

80% runoff volume reduction for 
treated area

4.b. Grass Channel C/D Soils (Spec #3)

5.a. Dry Swale #1 (Spec #10)

5.b. Dry Swale #2 (Spec #10)

6.a. Bioretention #1 or Urban Bioretention (Spec 
#9)

impervious acres draining to 
grass channels

60% runoff volume reduction

impervious acres draining to 
bioretention

4.c. Grass Channel Compost Amended Soils as 
per specs (see Spec #4)

turf acres draining to dry swale

Unit Description of Credit

impervious acres disconnected

20% runoff volume reduction

40% of volume captured

45% runoff volume reduction

impervious acres draining to 
grass channels

acres of green roof

impervious acres disconnected

impervious acres disconnected

50% runoff volume reduction for 
treated area

25% runoff volume reduction for 
treated area

50% runoff volume reduction for 
treated area

45% runoff volume reduction
60% runoff volume reduction

4.a. Grass Channel A/B Soils (Spec #3)

acres of permeable pavement

impervious acres disconnected

acres of permeable pavement + 
acres of "external" (upgradient) 

impervious pavement

turf acres draining to grass 
channels

impervious acres disconnected

80% runoff volume reduction

turf acres draining to bioretention 80% runoff volume reduction

impervious acres draining to 
bioretention

turf acres draining to bioretention

based on tank size and design 

impervious acres disconnected
40% runoff volume reduction for 

treated area

10% runoff volume reduction

10% runoff volume reduction

turf acres draining to dry swale

50% runoff volume reduction

40% runoff volume reduction

7. Infiltration

pritchardmj
Typewriter
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0.50 0.00 0 0 0 25 0.00 0.00 0.00 0.00 15 0.00 0.00 0.00 0.00

0.90 0.00 0 0 0 25 0.00 0.00 0.00 0.00 15 0.00 0.00 0.00 0.00
0.90 0.00 0 0 0 25 0.00 0.00 0.00 0.00 15 0.00 0.00 0.00 0.00

0.00 0.00 0 0 0 15 0.00 0.00 0.00 0.00 10 0.00 0.00 0.00 0.00
0.00 0.00 0 0 0 15 0.00 0.00 0.00 0.00 10 0.00 0.00 0.00 0.00
0.15 0.00 0 0 0 15 0.00 0.00 0.00 0.00 10 0.00 0.00 0.00 0.00
0.15 0.00 0 0 0 15 0.00 0.00 0.00 0.00 10 0.00 0.00 0.00 0.00

0.75 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

0.75 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

0.50 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

0.50 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

0.50 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

0.50 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

TOTAL PHOSPHOROUS REMOVAL REQUIRED ON SITE (lb/yr) 3.88
TOTAL RUNOFF REDUCTION IN D.A. E (cf) 241

PHOSPHORUS REMOVAL FROM RUNOFF REDUCTION PRACTICES IN D.A. E (lb/yr) 0.36 TOTAL RUNOFF REDUCTION IN D.A. E (cf) 241
NITROGEN REMOVAL FROM RUNOFF REDUCTION PRACTICES IN D.A. E (lb/yr) 3.03

SEE WATER QUALITY COMPLIANCE TAB FOR SITE COMPLIANCE CALCULATIONS

Apply Practices that Remove Pollutants but Do Not Reduce Runoff Volume

Practice

Area  (excluding 
areas treated by 
upstream 
practices)

Phosphorus 
Efficiency (%)

Runoff from 
Upstream RR 
Practices (cf)

Phosphorus Load 
from Upstream RR 
Practices (lbs)

Untreated 
Phosphorus Load 
to Practice (lbs.)

Phosphorus 
Removed By 
Practice (lbs.)

Remaining 
Phosphorus 
Load (lbs.)

Downstream 
Treatment to 
be Employed

Nitrogen 
Efficiency (%)

Nitrogen Load 
from 
Upstream RR 
Practices (lbs)

Untreated 
Nitrogen Load 
to Practice (lbs.)

Nitrogen Removed By 
Practice (lbs.)

Remaining Nitrogen Load 
(lbs.)

10. Wet Swale (Coastal Plain)
10. Wet Swale 
(Coastal Plain)

0.00 20 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 20 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 40 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 40 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 60 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 60 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 65 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 65 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 50 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 50 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 75 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 75 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 50 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 50 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 45 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 45 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 75 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 75 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 65 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 65 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 0 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00
0.00 0 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

PHOSPHORUS REMOVAL BY PRACTICES THAT DO NOT REDUCE RUNOFF VOLUME IN D.A. E 0.00
TOTAL PHOSPHORUS REMOVAL IN D.A. E (lb/yr) 0.36

SEE WATER QUALITY COMPLIANCE TAB FOR SITE COMPLIANCE CALCULATIONS

NITROGEN REMOVAL BY PRACTICES THAT DO NOT REDUCE RUNOFF VOLUME IN D.A. E 0.00
TOTAL NITROGEN REMOVAL IN D.A. E (lb/yr) 3.03

9. Sheetflow to Filter/Open Space

50% runoff volume reduction for 
treated area

50% runoff reduction volume for 
treated area

9.c. Sheetflow to Vegetated Filter Strip in A Soils 
or Compost Amended B/C/D Soils (Spec #2 & 

#4)

impervious acres draining to 
conserved open space

turf acres draining to conserved 
open space

50% runoff volume reduction for 
treated area

50% runoff reduction volume for 
treated area

75% runoff volume reduction for 
treated area

75% runoff volume reduction for 
treated area

13.b. Wet Pond #1 (Coastal Plain) (Spec #14)

impervious acres draining to wet 
pond

turf acres draining to wet pond

13. Wet Ponds

13.a. Wet Pond #1 (Spec #14)

impervious acres draining to wet 
pond

turf acres draining to wet pond

10.a. Wet Swale #1 (Spec #11)

impervious acres draining to wet 
swale

8.a. ED #1 (Spec #15)

8.b. ED #2 (Spec #15) turf acres draining to ED 15% runoff volume reduction

turf acres draining to ED
impervious acres draining to ED

0% runoff volume reduction
0% runoff volume reduction

8. Extended Detention Pond

impervious acres draining to 
filter

12. Constructed Wetland

7.b. Infiltration #2 (Spec #8)
turf acres draining to infiltration 90% runoff volume reduction

90% runoff volume reduction

turf acres draining to infiltration

11.b. Filtering Practice #2 (Spec #12) turf acres draining to filter

10.b. Wet Swale #2 (Spec #11)

12.b. Constructed Wetland #2 (Spec #13)

impervious acres draining to 
wetland

turf acres draining to wetland

12.a.Constructed Wetland #1 (Spec #13)

impervious acres draining to 
wetland

turf acres draining to wetland

11.a.Filtering Practice #1 (Spec #12)

impervious acres draining to ED

Unit

turf acres draining to conserved 
open space

impervious acres draining to wet 
swale

turf acres draining to wet swale

9.a. Sheetflow to Conservation Area with A/B 
Soils (Spec #2)

9.b. Sheetflow to Conservation Area with C/D 
Soils (Spec #2)

turf acres draining to conserved 
open space

impervious acres draining to 
conserved open space

impervious acres draining to 
conserved open space

impervious acres draining to 
infiltration

15% runoff volume reduction

impervious acres draining to wet 
pond

turf acres draining to wet swale

11.  Filtering Practices

impervious acres draining to 
filter

turf acres draining to filter

turf acres draining to wet pond

50% runoff volume reduction

14. Manufactured BMP

14.  Insert Name of Device

impervious acres draining to 
device

turf acres draining to device

13.c. Wet Pond #2 (Spec #14)

impervious acres draining to wet 
pond

turf acres draining to wet pond

13.d. Wet Pond #2 (Coastal Plain) (Spec #14)

8. Extended Detention Pond

14. Manufactured BMP

9. Sheetflow to Conservation Area or Filter Strip

11.  Filtering Practices

12. Constructed Wetland

13. Wet Ponds



Site Results
Phosphorous

TOTAL TREATMENT VOLUME (cf) 8,789
TOTAL PHOSPHOROUS LOAD REDUCTION REQUIRED (LB/YEAR) 3.88

RUNOFF REDUCTION (cf) 2318
PHOSPHOROUS LOAD REDUCTION ACHIEVED (LB/YR) 2.17

ADJUSTED POST-DEVELOPMENT PHOSPHOROUS LOAD (TP) (lb/yr) 3.35

REMAINING PHOSPHOROUS LOAD REDUCTION (LB/YR) NEEDED 1.70

Nitrogen (for information purposes)
TOTAL TREATMENT VOLUME (cf) 8,789

RUNOFF REDUCTION (cf) 2318
NITROGEN LOAD REDUCTION ACHIEVED (LB/YR) 17.99

ADJUSTED POST-DEVELOPMENT NITROGEN LOAD (TP) (lb/yr) 21.52

pritchardmj
Typewriter
LANGLEY AVENUE IMPROVEMENTS WITH GUY STREET BASIN & GRASS CHANNEL OPTION



Drainage Area D

Drainage Area D Land Cover  (acres)
A soils B Soils C Soils D Soils Totals

Forest/Open Space (acres) -- undisturbed, 
protected forest/open space or reforested land 0.00 0.00
Managed Turf (acres) -- disturbed, graded for 
yards or other turf to be mowed/managed 0.37 0.37
Impervious Cover (acres) 0.42 0.42

Total 0.79

Apply Runoff Reduction Practices to Reduce Treatment Volume & Post-Development Load in Drainage Area A

Credit Credit Credit Area (acres) 

Volume from 
Upstream RR 
Practice (cf)

Runoff 
Reduction (cf)

Remaining 
Runoff Volume 

(cf)
Phosphorus 
Efficiency (%)

Phosphorus Load 
from Upstream 
RR Practices (lbs)

Untreated 
Phosphorus 
Load to Practice 
(lbs.)

Phosphorus 
Removed By 
Practice (lbs.)

Remaining 
Phosphorus 
Load (lbs.)

Downstream Treatment to be 
Employed

Nitrogen 
Efficiency (%)

Nitrogen Load 
from Upstream 
RR Practices (lbs)

Untreated 
Nitrogen Load to 
Practice (lbs.)

Nitrogen 
Removed By 
Practice (lbs.)

Remaining 
Nitrogen 
Load (lbs.)

1. Vegetated Roof 1. Green Roof
1.a. Vegetated Roof #1 (Spec #5) 0.45 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00
1.b. Vegetated Roof #2 (Spec #5) 0.60 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

2. Rooftop Disconnection 2. Impervious Surface Disconnection

2.a. Simple Disconnection to A/B Soils (Spec 
#1) 0.50 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

2.b. Simple Disconnection to C/D Soils (Spec 
#1) 0.25 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

2.c. To Soil Amended Filter Path as per 
specifications (existing C/D soils) (Spec #4) 0.50 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

2.d. To Dry Well or French Drain #1 
(Microinfilration #1) (Spec #8) 0.50 0.00 0 0 0 25 0.00 0.00 0.00 0.00 15 0.00 0.00 0.00 0.00

2.e. To Dry Well or French Drain #2 (Micro-
Infiltration #2) (Spec #8) 0.90 0.00 0 0 0 25 0.00 0.00 0.00 0.00 15 0.00 0.00 0.00 0.00
2.f. To Rain Garden #1 (Micro-Bioretention #1) 
(Spec #9) 0.40 0.00 0 0 0 25 0.00 0.00 0.00 0.00 40 0.00 0.00 0.00 0.00
2.g. To Rain Garden #2 (Micro-Bioretention #2) 
(Spec #9) 0.80 0.00 0 0 0 50 0.00 0.00 0.00 0.00 60 0.00 0.00 0.00 0.00
2.h. To Rainwater Harvesting (Spec #6) 0.00 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00
2.i. To Stormwater Planter (Urban Bioretention) 
(Spec #9, Appendix A) 0.40 0.00 0 0 0 25 0.00 0.00 0.00 0.00 40 0.00 0.00 0.00 0.00

3. Permeable Pavement 3. Permeable Pavement 

3.a. Permeable Pavement #1 (Spec #7)
0.45 0.00 0 0 0 25 0.00 0.00 0.00 0.00 25 0.00 0.00 0.00 0.00

3.b. Permeable Pavement #2 (Spec #7) 0.75 0.00 0 0 0 25 0.00 0.00 0.00 0.00 25 0.00 0.00 0.00 0.00

4. Grass Channel 4. Grass Channel

0.20 0.00 0 0 0 15 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.20 0.00 0 0 0 15 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.10 0.42 0 145 1304 15 0.00 0.91 0.21 0.70 20 0.00 6.50 1.82 4.68

0.10 0.37 0 30 270 15 0.00 0.19 0.04 0.14 20 0.00 1.35 0.38 0.97

0.30 0.00 0 0 0 15 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.30 0.00 0 0 0 15 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

5. Dry Swale 5. Dry Swale

0.40 0.00 0 0 0 20 0.00 0.00 0.00 0.00 25 0.00 0.00 0.00 0.00
0.40 0.00 0 0 0 20 0.00 0.00 0.00 0.00 25 0.00 0.00 0.00 0.00

0.60 0.00 0 0 0 40 0.00 0.00 0.00 0.00 35 0.00 0.00 0.00 0.00

0.60 0.00 0 0 0 40 0.00 0.00 0.00 0.00 35 0.00 0.00 0.00 0.00

6. Bioretention 6. Bioretention

0.40 0.00 0 0 0 25 0.00 0.00 0.00 0.00 4.b. Grass Channel C/D Soils 40 0.00 0.00 0.00 0.00

0.40 0.00 0 0 0 25 0.00 0.00 0.00 0.00 4.b. Grass Channel C/D Soils 40 0.00 0.00 0.00 0.00

0.80 0.00 0 0 0 50 0.00 0.00 0.00 0.00 60 0.00 0.00 0.00 0.00

0.80 0.00 0 0 0 50 0.00 0.00 0.00 0.00 60 0.00 0.00 0.00 0.00

0.50 0.00 0 0 0 25 0.00 0.00 0.00 0.00 15 0.00 0.00 0.00 0.007.a. Infiltration #1 (Spec #8)
impervious acres draining to 

infiltration

7. Infiltration

impervious acres disconnected

impervious acres disconnected

turf acres draining to grass 
channels

impervious acres draining to dry 
swale

impervious acres draining to dry 
swale

impervious acres draining to 
grass channels

impervious acres draining to 
bioretention

impervious acres disconnected

impervious acres disconnected

40% runoff volume reduction

90% runoff volume reduction for 
treated area

75% runoff volume reduction

20% runoff volume reduction

80% runoff volume reduction for 
treated area

based on tank size and design 

10% runoff volume reduction

10% runoff volume reduction

20% runoff volume reduction

40% of volume captured

60% runoff volume reduction

impervious acres draining to 
bioretention

6.b. Bioretention #2 (Spec #9)

turf acres draining to dry swale

4.b. Grass Channel C/D Soils (Spec #3)

5.a. Dry Swale #1 (Spec #10)

40% runoff volume reduction

40% runoff volume reduction

60% runoff volume reduction

80% runoff volume reduction

45% runoff volume reduction

impervious acres draining to 
grass channels

acres of permeable pavement + 
acres of "external" (upgradient) 

impervious pavement

turf acres draining to grass 
channels

50% runoff volume reduction for 
treated area

25% runoff volume reduction for 
treated area

50% runoff volume reduction for 
treated area

45% runoff volume reduction

Description of Credit

impervious acres disconnected

50% runoff volume reduction for 
treated area

acres of green roof
60% runoff volume reduction

Unit

impervious acres disconnected
40% runoff volume reduction for 

treated area

impervious acres captured

acres of green roof

impervious acres disconnected

4.c. Grass Channel Compost Amended Soils 
as per specs (see Spec #4)

4.a. Grass Channel A/B Soils (Spec #3)

turf acres draining to bioretention

5.b. Dry Swale #2 (Spec #10)

6.a. Bioretention #1 or Urban Bioretention 
(Spec #9)

7. Infiltration

acres of permeable pavement

turf acres draining to dry swale

impervious acres draining to 
grass channels 30% runoff volume reduction

turf acres draining to grass 
channels

turf acres draining to bioretention

30% runoff volume reduction

80% runoff volume reduction

40% runoff volume reduction

impervious acres disconnected

50% runoff volume reduction

pritchardmj
Typewriter
GUY STREET GRASS CHANNEL



0.50 0.00 0 0 0 25 0.00 0.00 0.00 0.00 15 0.00 0.00 0.00 0.00

0.90 0.00 0 0 0 25 0.00 0.00 0.00 0.00 15 0.00 0.00 0.00 0.00
0.90 0.00 0 0 0 25 0.00 0.00 0.00 0.00 15 0.00 0.00 0.00 0.00

0.00 0.00 0 0 0 15 0.00 0.00 0.00 0.00 10 0.00 0.00 0.00 0.00
0.00 0.00 0 0 0 15 0.00 0.00 0.00 0.00 10 0.00 0.00 0.00 0.00
0.15 0.00 0 0 0 15 0.00 0.00 0.00 0.00 10 0.00 0.00 0.00 0.00
0.15 0.00 0 0 0 15 0.00 0.00 0.00 0.00 10 0.00 0.00 0.00 0.00

0.75 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

0.75 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

0.50 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

0.50 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

0.50 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

0.50 0.00 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

TOTAL PHOSPHOROUS REMOVAL REQUIRED ON SITE (lb/yr) 3.88
TOTAL RUNOFF REDUCTION IN D.A. D (cf) 175

PHOSPHORUS REMOVAL FROM RUNOFF REDUCTION PRACTICES IN D.A. D (lb/yr) 0.26 TOTAL RUNOFF REDUCTION IN D.A. D (cf) 175
NITROGEN REMOVAL FROM RUNOFF REDUCTION PRACTICES IN D.A. D (lb/yr) 2.20

SEE WATER QUALITY COMPLIANCE TAB FOR SITE COMPLIANCE CALCULATIONS

Apply Practices that Remove Pollutants but Do Not Reduce Runoff Volume

Practice

Area  (excluding 
areas treated by 
upstream 
practices)

Phosphorus 
Efficiency (%)

Runoff from 
Upstream RR 
Practices (cf)

Phosphorus Load 
from Upstream RR 
Practices (lbs)

Untreated 
Phosphorus Load 
to Practice (lbs.)

Phosphorus 
Removed By 
Practice (lbs.)

Remaining 
Phosphorus 
Load (lbs.)

Downstream 
Treatment to 
be Employed

Nitrogen 
Efficiency (%)

Nitrogen Load 
from 
Upstream RR 
Practices (lbs)

Untreated 
Nitrogen Load 
to Practice (lbs.)

Nitrogen Removed By 
Practice (lbs.)

Remaining Nitrogen Load 
(lbs.)

10. Wet Swale (Coastal Plain)
10. Wet Swale 
(Coastal Plain)

0.00 20 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 20 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 40 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 40 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 60 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 60 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 65 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 65 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 50 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 50 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 75 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 75 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 50 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 50 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 45 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 45 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 75 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 75 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 65 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00
0.00 65 0.00 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

0.00 0 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00
0.00 0 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

PHOSPHORUS REMOVAL BY PRACTICES THAT DO NOT REDUCE RUNOFF VOLUME IN D.A. D 0.00
TOTAL PHOSPHORUS REMOVAL IN D.A. D (lb/yr) 0.26

SEE WATER QUALITY COMPLIANCE TAB FOR SITE COMPLIANCE CALCULATIONS

NITROGEN REMOVAL BY PRACTICES THAT DO NOT REDUCE RUNOFF VOLUME IN D.A. D 0.00
TOTAL NITROGEN REMOVAL IN D.A. D (lb/yr) 2.20

75% runoff volume reduction for 
treated area

impervious acres draining to wet 
swale

9. Sheetflow to Filter/Open Space

50% runoff volume reduction for 
treated area

50% runoff reduction volume for 
treated area

9.c. Sheetflow to Vegetated Filter Strip in A 
Soils or Compost Amended B/C/D Soils (Spec 

#2 & #4)

impervious acres draining to 
conserved open space

turf acres draining to conserved 
open space

50% runoff volume reduction for 
treated area

50% runoff reduction volume for 
treated area

8. Extended Detention Pond

75% runoff volume reduction for 
treated area

13.b. Wet Pond #1 (Coastal Plain) (Spec #14)

impervious acres draining to wet 
pond

turf acres draining to wet pond

13. Wet Ponds

13.a. Wet Pond #1 (Spec #14)

impervious acres draining to wet 
pond

turf acres draining to wet pond

8.a. ED #1 (Spec #15)

8.b. ED #2 (Spec #15) turf acres draining to ED 15% runoff volume reduction

turf acres draining to ED
impervious acres draining to ED

0% runoff volume reduction
0% runoff volume reduction

15% runoff volume reduction

12. Constructed Wetland

10.b. Wet Swale #2 (Spec #11)

7.b. Infiltration #2 (Spec #8)
turf acres draining to infiltration 90% runoff volume reduction

90% runoff volume reduction

12.b. Constructed Wetland #2 (Spec #13)

impervious acres draining to 
wetland

turf acres draining to wetland

impervious acres draining to wet 
swale

turf acres draining to wet swale

11.  Filtering Practices

impervious acres draining to 
filter

12.a.Constructed Wetland #1 (Spec #13)

impervious acres draining to 
wetland

11.b. Filtering Practice #2 (Spec #12) turf acres draining to filter

turf acres draining to wet swale

11.a.Filtering Practice #1 (Spec #12)

impervious acres draining to 
filter

10.a. Wet Swale #1 (Spec #11)

9.b. Sheetflow to Conservation Area with C/D 
Soils (Spec #2)

turf acres draining to infiltration

14.  Insert Name of Device

impervious acres draining to 
device

turf acres draining to device

13.c. Wet Pond #2 (Spec #14)

impervious acres draining to wet 
pond

impervious acres draining to 
infiltration

turf acres draining to conserved 
open space

impervious acres draining to 
conserved open space

impervious acres draining to 
conserved open space

impervious acres draining to wet 
pond

turf acres draining to wet pond

impervious acres draining to ED

turf acres draining to wetland

13.d. Wet Pond #2 (Coastal Plain) (Spec #14)

9.a. Sheetflow to Conservation Area with A/B 
Soils (Spec #2)

9. Sheetflow to Conservation Area or Filter Strip

11.  Filtering Practices

8. Extended Detention Pond

turf acres draining to wet pond

14. Manufactured BMP

50% runoff volume reduction

14. Manufactured BMP

12. Constructed Wetland

turf acres draining to filter

Unit

turf acres draining to conserved 
open space

13. Wet Ponds



Site Results
Phosphorous

TOTAL TREATMENT VOLUME (cf) 8,789
TOTAL PHOSPHOROUS LOAD REDUCTION REQUIRED (LB/YEAR) 3.88

RUNOFF REDUCTION (cf) 1689
PHOSPHOROUS LOAD REDUCTION ACHIEVED (LB/YR) 1.71

ADJUSTED POST-DEVELOPMENT PHOSPHOROUS LOAD (TP) (lb/yr) 3.81

REMAINING PHOSPHOROUS LOAD REDUCTION (LB/YR) NEEDED 2.17

Nitrogen (for information purposes)
TOTAL TREATMENT VOLUME (cf) 8,789

RUNOFF REDUCTION (cf) 1689
NITROGEN LOAD REDUCTION ACHIEVED (LB/YR) 14.37

ADJUSTED POST-DEVELOPMENT NITROGEN LOAD (TP) (lb/yr) 25.13

pritchardmj
Typewriter
LANGLEY AVENUE IMPROVEMENTS WITH GUYS STREET GRASS CHANNEL OPTION



 

36 
 

APPENDIX C COST ESTIMATES
  



Description Units Quantity Unit Cost Total Estimated
Price

25% of Base Cost each 1 $17,220.00 $17,220.00 
$17,220.00 

Clear and grub brush SY 650 $1.50 $975.00 
Topsoil - 6" depth, salvage on site SY 600 $4.50 $2,700.00 
Remove pipes (12") LF 210 $50.00 $10,500.00 
Remove inlets each 2 $100.00 $200.00 
Excavation - 4' average depth SY 300 $10.00 $3,000.00 
Grading SY 650 $1.50 $975.00 
Hauling off-site SY 300 $5.50 $1,650.00 
Underdrain - with pea gravel and geotextile LF 615 $30.00 $18,450.00 
Filter fabric SY 300 $10.00 $3,000.00 
Overflow structure each 10 $150.00 $1,500.00 
Outlet structure each 1 $2,000.00 $2,000.00 
Soil preparation SY 300 $30.00 $9,000.00 
Seeding - above outlet elevation SY 400 $0.50 $200.00 
Planting - below outlet elevation SY 200 $30.00 $6,000.00 
Curb and Gutter, CG-6 LF 320 $22.00 $7,040.00 
Gravel, #57 Stone Ton 5 $18.00 $90.00 
Mulch SY 300 $5.00 $1,500.00 
Interpretive Sign Panel and Base each 1 $100.00 $100.00 

$68,880.00 
$13,776.00 
$99,876.00 Total

Langley Avenue Bioretention Cells

Design Phase

Design Subtotal
Construction Phase

BMP Construction Subtotal
20% Construction Contingencies



Description Units Quantity Unit Cost Total Estimated
Price

25% of Base Cost each 1 $2,407.50 $2,407.50 
$2,407.50 

Clear and grub brush SY 70 $1.50 $105.00 
Topsoil - 6" depth, salvage on site SY 70 $4.50 $315.00 
Excavation - 4' average depth SY 70 $10.00 $700.00 
Grading SY 100 $1.50 $150.00 
Hauling off-site SY 70 $5.50 $385.00 
Underdrain - with pea gravel and geotextile LF 60 $30.00 $1,800.00 
Filter fabric SY 70 $10.00 $700.00 
Inlet structure each 1 $1,500.00 $1,500.00 
Soil preparation SY 70 $30.00 $2,100.00 
Seeding - above outlet elevation SY 50 $0.50 $25.00 
Planting - below outlet elevation SY 50 $30.00 $1,500.00 
Mulch SY 50 $5.00 $250.00 
Interpretive Sign Panel and Base each 1 $100.00 $100.00 

$9,630.00 
$1,926.00 

$13,963.50 Total

Guy Street-A.E. Simpon Street Bioretention Basin

Design Phase

Design Subtotal
Construction Phase

Construction Subtotal
20% Construction Contingencies



Description Units Quantity Unit Cost Total Estimated
Price

25% of Base Cost each 1 $3,257.50 $3,257.50 
$3,257.50 

Clear and grub brush SY 110 $1.50 $165.00 
Topsoil - 6" depth, salvage on site SY 110 $4.50 $495.00 
Excavation - 4' average depth SY 70 $10.00 $700.00 
Grading SY 110 $1.50 $165.00 
Hauling off-site SY 110 $5.50 $605.00 
Underdrain - with pea gravel and geotextile LF 50 $30.00 $1,500.00 
Filter fabric SY 70 $10.00 $700.00 
Inlet structure each 1 $1,500.00 $1,500.00 
Outlet structure each 1 $2,000.00 $2,000.00 
Soil preparation SY 110 $30.00 $3,300.00 
Seeding - above outlet elevation SY 100 $0.50 $50.00 
Planting - below outlet elevation SY 50 $30.00 $1,500.00 
Mulch SY 50 $5.00 $250.00 
Interpretive Sign Panel and Base each 1 $100.00 $100.00 

$13,030.00 
$2,606.00 

$18,893.50 Total

Design Phase

Construction Phase

Guy Street Bioretention Basin and Grass Channel

Design Subtotal

Construction Subtotal
20% Construction Contingencies



Description Units Quantity Unit Cost Total Estimated
Price

25% of Base Cost each 1 $200.00 $200.00 
$200.00 

Clear and grub brush SY 100 $1.50 $150.00 
Topsoil - 6" depth, salvage on site SY 100 $4.50 $450.00 
Grading SY 100 $1.50 $150.00 
Seeding SY 100 $0.50 $50.00 

$800.00 
$160.00 

$1,160.00 Total

Guy Street Grass Channel

Design Phase

Design Subtotal
Construction Phase

Construction Subtotal
20% Construction Contingencies



Description Units Quantity Unit Cost Total Estimated
Price

25% of Base Cost each 1 $1,128.75 $1,128.75 
$1,128.75 

Clear and grub brush SY 330 $1.50 $495.00 
Topsoil - 6" depth, salvage on site SY 330 $4.50 $1,485.00 
Grading SY 330 $1.50 $495.00 
Remove/Dispose pavement SY 18 $20.00 $360.00 
Excavation CY 24 $25.00 $600.00 
Pipe bedding TON 1 $25.00 $25.00 
15" culvert LF 30 $24.00 $720.00 
Asphalt SM-9.5A, 2" @ 220 LBS. TON 1 $90.00 $90.00 
Asphalt Base BM-25.0A, 3" @ 330 LBS. TON 1 $80.00 $80.00 
Seeding SY 330 $0.50 $165.00 

$4,515.00 
$903.00 

$6,546.75 Total

Langley Avenue Alley Grass Channel

Design Phase

Design Subtotal
Construction Phase

Construction Subtotal
20% Construction Contingencies
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APPENDIX D GEOTECHNICAL REPORT
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Langley Avenue and Guy Street BMP Facilities 
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G E T Project No:  WM12-153G 
September 21, 2012 

 
 
 
 

Prepared for: 
 

Parsons Brinkerhoff 
6161 Kempsville Circle, Suite 110 

 Norfolk, Virginia 23502 
Attn: Mr. Lewis White, P.E. 

 
 
 

1592 Penniman Road, Suite E, Williamsburg, VA  23185  
Phone 757-564-6452 ♦ Fax 757-564-6453 ♦ www.getsolutionsinc.com 



 
 

1592 Penniman Road, Suite E   •    Williamsburg, Virginia 23185    •    Phone: (757)-564-6452    •    Fax: (757)-564-6453 

info@getsolutionsinc.com 

 

 

September 21, 2012 
 
 
 
 

TO: Parsons Brinkerhoff 

 6161 Kempsville Circle, Suite 110 

 Norfolk, Virginia  23502 

 
Attn: Mr. Lewis White, P.E.  
           Senior Water Quality Hydrologist 
 
RE: Report of Subsurface Investigation and Geotechnical Engineering Services 

Langley Avenue and Guy Street BMP Facilities 
Hampton, Virginia 
G E T Project No:  WM12-153G 

 
Dear Mr. White: 
 
In compliance with your instructions, we have completed our Subsurface Investigation and 
Geotechnical Engineering Services for the referenced project.  The results of this study and 
our recommendations for geotechnical aspects of the project are presented in this report. 
 
Often, because of design and construction details that occur on a project, questions arise 
concerning subsurface conditions.  G E T Solutions, Inc. would be pleased to continue its 
role as Geotechnical Engineer during the project implementation. 
 
Thank you for the opportunity to work with you on this project. We trust that the information 
contained herein meets your immediate needs. Should you have any questions or if we can 
be of further assistance, please do not hesitate to contact us. 
 
Respectfully Submitted, 
 
G E T Solutions, Inc. 

 
 
 
 

David J. Gordinier, P.E.       D. Mark Scholefield, P.E. 
Senior Engineer        Senior Engineer 
VA Reg. #038969        VA Reg # 033932 
 
DJG:JRW:DMS  
     
Copies:  (1)  Client via e-mail: WhiteLe@pbworld.com  
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1.0 PROJECT INFORMATION 
 
1.1 Project Authorization 
 
G E T Solutions, Inc. has completed our subsurface investigation and geotechnical 
engineering services for the proposed BMP’s located along Langley Avenue and Guy Street 
in Hampton, Virginia. The geotechnical engineering services were conducted in general 
accordance with G E T Proposal No. PWM11-226G, dated July 9, 2012. Authorization to 
proceed with our services was received on August 15, 2012 from the client in the form of a 
notice to proceed sent by electronic mail. 
  
1.2 Project Location and Site Description 
 
The project consists of three (3) proposed BMP locations; specifically, at 806 and adjacent to 
704 along Langley Avenue, and adjacent to 1104 Guy Street all located in Hampton, Virginia. 
The proposed BMP areas are currently grass covered. Based on our review of the provided 
civil drawing, the site elevations at the proposed BMP locations range from about 9.7 to 10 
feet, mean sea level (msl). Standing water was observed on the ground surface in the general 
vicinity of boring location B-1. 
 
1.3 Project Construction Description 
 
It is proposed to place three (3) new storm water management areas at these locations. 
Depth and lateral dimensions are unknown at this time. 
 
If any of the noted information is incorrect or has changed, please inform G E T Solutions, 
Inc. so that we may amend the recommendations presented in this report, if appropriate.  
 
1.4 Purpose and Scope of Services 
 
The purpose of this study was to obtain information on the general subsurface conditions at 
the project site.  The subsurface conditions encountered were evaluated with respect to the 
available project characteristics. In this regard, engineering assessments for the following 
items were formulated: 
 
1. General assessment of the soils revealed by the borings performed at the 

project sites. 
 
2. General location and description of potentially deleterious material 

encountered in the borings that may interfere with construction progress or 
structure performance, including existing fills or surficial/subsurface organics. 

 
3. Evaluation of earthwork requirements, to include subgrade stripping and 

preparation, fill suitability, and fill placement procedures. Evaluation of the 
suitability of on-site soils for re-use as fill. 
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4. Provide BMP recommendations including estimated infiltration rates and 
static ground water depths. 

 
The scope of services did not include an environmental assessment for determining the 
presence or absence of wetlands or hazardous or toxic material in the soil, bedrock, surface 
water, groundwater or air, on or below or around this site.  Prior to development of this site, 
an environmental assessment is advisable. 

 
 

2.0 FIELD AND LABORATORY PROCEDURES 
 
2.1 Field Exploration 
 
In order to explore the general subsurface soil types and to aid in developing associated 
design parameters, three (3) 12- to 15-foot deep Standard Penetration Test (SPT) borings 
(designated as B-1 through B-3) were attempted within the vicinity of the proposed BMP’s. 
Due to evidence of unmarked utilities in the vicinity of boring location B-3 this location was 
explored with hand auger techniques in lieu of completing the SPT boring. At the conclusion 
of the SPT or hand auger borings three (3) temporary ground water monitoring wells were 
placed within the bore holes. 
 
The SPT borings were performed with rotary wash “mud” drilling procedures in general 
accordance with ASTM D 1586.  The tests were performed continuously from the existing 
ground surface to a depth of 12 feet, and at 5-foot intervals thereafter. The soil samples were 
obtained with a standard 1.4” I.D., 2” O.D., 30” long split-spoon sampler. The sampler was 
driven with blows of a 140 lb. hammer falling 30 inches, using an automatic hammer. The 
number of blows required to drive the sampler each 6-inch increment of penetration was 
recorded and is shown on the boring logs.  The sum of the second and third penetration 
increments is termed the SPT N-value (uncorrected for automatic hammer). A representative 
portion of each disturbed split-spoon sample was collected with each SPT, placed in a glass 
jar, sealed, labeled, and returned to our laboratory for review. The hand auger borings were 
performed with a 3-inch outer diameter bucket equipped with a T-handle generally advanced 
in 6-inch intervals and removed for visual inspection. Representative portions were placed in 
glass jars, sealed in labeled in about 2 foot intervals and returned to our laboratory for review. 
 
The boring locations were established and located in the field by a representative of  
G E T Solutions, Inc.  The approximate boring locations are shown on the attached Boring 
Location Plan (Appendix I), which was reproduced from a drawing provided by Parsons 
Brinkerhoff. 
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3.0 SUBSURFACE CONDITIONS 
 
3.1 Site Geology 
 
The project site is located in the City of Hampton, Virginia which lies within a major 
physiographic province called the Atlantic Coastal Plain. Numerous transgressions and 
regressions of the Atlantic Ocean have deposited marine, lagoonal, and fluvial (stream lain) 
sediments generally in bands paralleling the coast.  The regional geology is very complex, 
and generally consists of interbedded layers of varying mixtures of sands, silts and clays.  
Near surface materials are Clay and Sand fluvial and alluvial sediments which were generally 
deposited within the last 20,000 years. Ancient stream channels now buried and containing 
soft marine sediments are present throughout the area. 
 
3.2 Subsurface Soil Conditions 

 
The results of our field exploration program are presented in tabular form below. 
 

Table 1 - Subsurface Soil Conditions  

 

AVERAGE DEPTH 
(Feet) 

STRATUM DESCRIPTION 
RANGES OF 

SPT(1) N-
VALUES 

0 
to 
0.3 

Topsoil  3 inches of Topsoil - 

0.3 
to 
2.0 

FILL 

Clayey, fine to medium SAND (SC), trace 
organics 

 
FILL materials were observed at boring location B-3 only. 

- 

0.3-2.0 
 to  

1.0-4.0 
I Clayey, fine to medium SAND (SC) 4 - 9 

1.0-4.0 
to 

6.0-8.0 
II 

Lean and Fat CLAY (CL and CH) with varying 
amounts of sand 

4 - 7 

6.0-8.0 
to 

12.0-15.0 
III 

SAND (SP-SC, SC, SM) with varying amounts of 
clay, silt, and/or marine shell fragments 

3 - 11 

Note (1) SPT = Standard Penetration Test, N-Values in Blows-per-foot 

 
The topsoil designation references the presence of surfical organic laden soil, and does not 
represent any particular quality specification.  This material should be tested for approval prior 
to its use.   
 



Report of Subsurface Investigation and Geotechnical Engineering Services                 September 21, 2012 
Langley Avenue and Guy Street BMP Facilities 
Hampton, Virginia 
G E T Project No:  WM12-153G 

 

 4 

The subsurface description is of a generalized nature provided to highlight the major soil 
strata encountered.  The records of the subsurface exploration are included in Appendix III 
(Boring Logs) and in Appendix IV (Generalized Soil Profile), which should be reviewed for 
specific information as to the individual borings. The stratifications shown on the records of 
the subsurface exploration represent the conditions only at the actual boring locations. 
Variations may occur and should be expected between boring locations. The stratifications 
represent the approximate boundary between subsurface materials and the transition may be 
gradual or occur between sample intervals. 
 
3.4 Groundwater Information 
 
The groundwater level was recorded at the boring locations and as observed ground water 
monitoring wells were placed within each of the three (3) bore holes. After 5 days had passed 
groundwater level readings were recorded at depths ranging from 3 to 3.5 feet below current 
grades at the boring locations. 

 
Table 2 – Groundwater Levels  

 

Boring Location 
Ground Water 

Depth (feet) 

Approximate 
Ground Water 
Elevation (feet) 

B-1 3.0 6.3 

B-2 3.0 7.0 

B-3 3.5 6.1 

 
 
Groundwater conditions will vary with environmental variations and seasonal conditions, such 
as the frequency and magnitude of rainfall patterns, as well as man-made influences, such as 
existing swales, drainage ponds, underdrains, and areas of covered soil (paved parking lots, 

side walks, etc.). In the project area, seasonal groundwater fluctuations of ± 3 feet are 
common; however, greater fluctuations have been documented. We recommend that the 
contractor determine the actual groundwater levels at the time of the construction to 
determine groundwater impact on the construction procedures, if necessary. 
 
If groundwater is observed within excavations, we recommend it being removed by means 
necessary such as sumps or well points adjacent to excavations, if necessary to complete 
construction.  
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4.0 EVALUATION AND RECOMMENDATIONS 
 
Our recommendations are based on the previously discussed project information, our 
interpretation of the SPT and hand auger borings, and our observations during our site 
reconnaissance. If the proposed construction should vary from what has been described 
herein, or should differing conditions be encountered during construction, we request the 
opportunity to review our recommendations and make any necessary changes.  
 
On the basis of the results of our soil test borings and in conjunction with the anticipated 
ground water levels it is our opinion that BMP’s with an infiltration component are not feasible. 
 
4.1 Clearing and Grading 
 
The proposed construction areas should be cleared by means of removing all topsoil, root 
mat, unsuitable soils. It is estimated that a cut of up to 3 inches in depth will be required to 
remove the topsoil materials. This cut is expected to extend deeper in isolated areas to 
remove deeper deposits of unsuitable soils, organics, and/or unsuitable FILL, which becomes 
evident during the clearing. It is recommended that the clearing operations extend laterally at 
least 5 feet beyond the perimeter of the proposed construction areas. 

 
4.2 Fill and Placement (if applicable) 
 
Any material to be used for Fill within infiltration areas should be evaluated and tested by  
G E T Solutions, Inc. prior to placement to determine if they are suitable for the intended 
use. Generally, Fill material should consist of sand or gravel containing less than 15% by 
weight of fines (SP, SM, SW, GP, GW - with gravel dimensions not to exceed 2 inches in 
diameter), non plastic, and should be free of rubble, debris and other unsuitable material, and 
have a permeability rate greater than 0.5 inches per hour.   
 
Typically within BMP areas compaction should be limited to approximately 90% of the 
Standard Proctor maximum dry density, in accordance with ASTM D 698. The moisture 
content of the fill should be within +/- 2% of the optimum moisture content at the time of 
placement. In general, the compaction should be accomplished by placing the fill in maximum 
8-inch loose lifts and mechanically compacting each lift to at least the specified minimum dry 
density.   
 
We recommend that fill placement be monitored on a full-time basis by a qualified 
Geotechnical Engineering firm to verify that the specified materials are used and the required 
degree of compaction is achieved.  
 
Surface water control measures should be instituted to protect the new fill from erosion.  A 
protective cover of grass or other vegetation should be established on permanent slopes as 
soon as possible during construction. 
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It appears that BMP excavation and utility excavations will likely encounter groundwater, 
depending on depth and location on site. Dewatering at depths below the groundwater level 
may require well pointing. Seepage from shallow perched water may require pumping from 
sumps, depending on seasonal conditions. Prior to bidding and/or construction, the grading 
contractor should determine actual groundwater conditions at the location of deep 
excavations so its impact on the project can be determined. 
 
4.3 Suitability of On-site Soils 
 
The naturally occurring soils encountered at the boring locations do not appear suitable for 
reuse as select Fill  
 
Further classification testing (natural moisture content, plasticity, gradation analysis, and 
Proctor testing) should be performed during construction to evaluate the suitability of 
excavated soils for reuse as fill. 
 
4.4 BMP Construction Recommendations 
 
The proposed development includes the installation of three (3) BMP facilities. The depth and 
size are unknown at this time. In-place infiltration tests were not feasible due to the fines 
content of the subsurface soils encountered above the groundwater table at the boring 
locations. 
 
Groundwater was encountered at depths ranging from 3 to 3.5 feet below current grades 
within the temporary ground water monitoring wells. It should be noted that perched water 
conditions may be encountered at shallower depths, particularly above the cohesive soil 
layers following significant rain events, which could affect performance of the BMP facilities. It 
should be noted that standing water was observed in the vicinity of boring location B-1. 
 
Due to encountering a relatively shallow groundwater lever during our field investigation in-situ 
infiltration testing could not be completed as part of this investigation. However, we have 
estimated the infiltration rates of the in place soils based on the USDA textural classification.  
Two basic soil strata were encountered at borings B-1 through B-3: 
 

- Soil type I: Clayey Sand (SP-SC, and SC) - Estimated Infiltration rate is 0.5 to 0.02 inches 

per hour, Hydrologic Soil Grouping C 

- Soil type III: Sandy Clay (CL and CH) - Estimated Infiltration rate is 0.001 inches per hour 

(or less), Hydrologic Soil Grouping D 
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Table 3 - Subsurface Soil Conditions  

 

Boring 
Location 

Soil type I 
Depth (feet) 

Soil type II 
Depth (feet) 

Ground Water 
Depth (feet) 

Approximate 
Ground Water 
Elevation (feet) 

B-1 
0-2             
and                 
6-15 

2-6 3.0 6.3 

B-2 
0-4       
and 
6-15 

4-6 3.0 7.0 

B-3 
0-4 
and 
8-12 

4-8 3.5 6.1 

 
Typically, soils with the Hydrologic Soil Group designations of A and B are considered 
suitable for infiltration purposes. Some soils designated as C type soils are considered 
suitable for infiltration practices, but these soils would need to be evaluated on a case specific 
basis. Soils with group designations of D are not considered suitable for infiltration purposes. 

 
 

5.0 CONSTRUCTION CONSIDERATIONS 
 
5.1 Drainage and Groundwater Concerns 
 
It is expected that dewatering may be required for excavations that extend near or below the 
groundwater table. Dewatering above the groundwater level could probably be accomplished 
by pumping from sumps. Dewatering at depths below the groundwater level will require well 
pointing.  
 
It would be advantageous to construct all fills early in the construction. If this is not 
accomplished, disturbance of the existing site drainage could result in collection of surface 
water in some areas, thus rendering these areas wet and very loose.  Temporary drainage 
ditches should be employed by the contractor to accentuate drainage during construction.  
We recommend that the contractor determine the actual groundwater levels at the time of 
construction to determine groundwater impact on this project. 
 
5.2    Site Utility Installation 
 
The naturally occurring soils encountered at the boring locations are not considered suitable 
for reuse as select fill, but may be used as fill within green areas.  Further classification 
testing (natural moisture content, plasticity, gradation analysis, and Proctor testing) should be 
performed during construction to evaluate the suitability of excavated soils for reuse as fill. 
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It is possible that isolated utility pipes and structures will bear within the wet granular or 
cohesive materials located at depths in excess of 3 feet below current grades. In these 
instances additional bedding materials (VDOT No. 57 stone) may be required to facilitate 
suitable pipe and/or structure bedding.  
 
5.3 Excavations 
 
In Federal Register, Volume 54, No. 209 (October, 1989), the United States Department of 
Labor, Occupational Safety and Health Administration (OSHA) amended its “Construction 
Standards for Excavations, 29 CFR, part 1926, Subpart P”.  This document was issued to 
better insure the safety of workmen entering trenches or excavations.  It is mandated by this 
federal regulation that all excavations, whether they be utility trenches, basement excavation 
or footing excavations, be constructed in accordance with the new (OSHA) guidelines. It is our 
understanding that these regulations are being strictly enforced and if they are not closely 
followed, the owner and the contractor could be liable for substantial penalties. 
 
The contractor is solely responsible for designing and constructing stable, temporary 
excavations and should shore, slope, or bench the sides of the excavations as required to 
maintain stability of both the excavation sides and bottom.  The contractor’s responsible 
person, as defined in 29 CFR Part 1926, should evaluate the soil exposed in the excavations 
as part of the contractor’s safety procedures.  In no case should slope height, slope 
inclination, or excavation depth, including utility trench excavation depth, exceed those 
specified in local, state, and federal safety regulations. 
 
We are providing this information solely as a service to our client.  G E T Solutions, Inc. is 
not assuming responsibility for construction site safety or the contractor’s activities; such 
responsibility is not being implied and should not be inferred. 

 
 

6.0 REPORT LIMITATIONS 
 
The recommendations submitted are based on the available soil information obtained by       
G E T Solutions, Inc. and the information supplied by the client and its consultants for the 
proposed project.  If there are any revisions to the plans for this project or if deviations from 
the subsurface conditions noted in this report are encountered during construction,  
G E T Solutions, Inc. should be notified immediately to determine if changes in the 
foundation recommendations are required.  If G E T Solutions, Inc. is not retained to perform 
these functions, G E T Solutions, Inc. can not be responsible for the impact of those 
conditions on the geotechnical recommendations for the project. 
 
The Geotechnical Engineer’s findings, recommendations, specifications or professional 
advice contained herein have been made in accordance with generally accepted professional 
geotechnical engineering practices in the local area.  No warranties are implied or expressed. 
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After the plans and specifications are more complete the Geotechnical Engineer should be 
provided the opportunity to review the final design plans and specifications to assure our 
engineering recommendations have been properly incorporated into the design documents so 
that the earthwork and foundation recommendations can be properly interpreted and 
implemented.  At that time, it may be necessary to submit supplementary recommendations.  
This report has been prepared for the exclusive use of Parsons Brinkerhoff and their 
consultants for the specific application to the Langley Avenue and Guy Street BMP Facilities 
project located in Hampton, Virginia. 
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BORING LOCATION PLAN 
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APPENDIX II  
 

CLASSIFICATION SYSTEM FOR SOIL EXPLORATION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Very Loose 4 blows/ft. or less Very Soft 2 blows/ft. or less
Loose 5 to 10 blows/ft. Soft 3 to 4 blows/ft.
Medium Dense 11 to 30 blows/ft. Medium Stiff 5 to 8 blows/ft.
Dense 31 to 50 blows/ft. Stiff 9 to 15 blows/ft.
Very Dense 51 blows/ft. or more Very Stiff 16 to 30 blows/ft.

Hard 31 blows/ft. or more

Boulders 8 inch diameter or more
Cobbles 3 to 8 inch diameter
Gravel Coarse 1 to 3 inch diameter

Medium 1/2 to 1 inch diameter
Fine 1/4 to 1/2 inch diameter

Sand Coarse 2.00 mm to 1/4 inch
(diameter of pencil lead)

Medium 0.42 to 2.00 mm
(diameter of broom straw)

Fine 0.074 to 0.42 mm
(diameter of human hair)

Silt 0.002 to 0.074 mm
(cannot see particles)

GW - Well-graded Gravel CL - Lean Clay
GP - Poorly graded Gravel CL-ML - Silty Clay
GW-GM - Well-graded Gravel w/Silt ML - Silt
GW-GC - Well-graded Gravel w/Clay OL - Organic Clay/Silt
GP-GM - Poorly graded Gravel w/Silt Less than 5 percent GW, GP, SW,SP
GP-GC - Poorly graded Gravel w/Clay CH - Fat Clay More than 12 percent GM, GC, SM, SC
GM - Silty Gravel MH - Elastic Silt 5 to 12 percent
GC - Clayey Gravel OH - Organic Clay/Silt
GC-GM - Silty, Clayey Gravel
SW - Well-graded Sand
SP - Poorly graded Sand PT - Peat
SW-SM - Well-graded Sand w/Silt
SW-SC - Well-graded Sand w/Clay
SP-SM - Poorly graded Sand w/Silt
SP-SC - Poorly graded Sand w/Clay
SM - Silty Sand
SC - Clayey Sand
SC-SM - Silty, Clayey Sand

Particle Size Identification

Consistency

Page 1 of 1

GET Revision 12/12/07

Coarse Grained Soils Fine-Grained Soils

Highly Organic Soils

50% or more passes the No. 200 sieve

Liquid Limit 50% or greater

Trace

CLASSIFICATION SYSTEM FOR SOIL EXPLORATION

Standard Penetration Test (SPT), N-value

Relative Density

NON COHESIVE SOILS
(SILT, SAND, GRAVEL and Combinations)

Standard Penetration Tests (SPT) were performed in the field in general accordance with ASTM D 1586. The soil samples were obtained with a
standard 1.4” I.D., 2” O.D., 30” long split-spoon sampler. The sampler was driven with blows of a 140 lb. hammer falling 30 inches. The number of
blows required to drive the sampler each 6-inch increment (4 increments for each soil sample) of penetration was recorded and is shown on the boring
logs. The sum of the second and third penetration increments is termed the SPT N-value.

(252) 335-9765

Williamsburg Office
1592 Penniman Rd. Suite E

Williamsburg, Virginia 23185

0-5
5-10

Virginia Beach Office
204 Grayson Road

Virginia Beach, VA 23462
(757) 518-1703 (757) 564-6452

Elizabeth City Office
504 East Elizabeth St. Suite 2

Elizabeth City, NC 27909

COHESIVE SOILS
(CLAY, SILT and Combinations)

Relative Proportions
Descriptive Term Percent

15-25
30-45

Few
Little
Some

Mostly 50-100

Depending on percentage of fines (fraction smaller than No.
200 sieve size), coarse-grained soils are classified as follows:

Borderline cases requiring dual
symbols

Plasticity Chart

Strata Changes
In the column “Description” on the boring log, the horizontal
lines represent approximate strata changes.

Groundwater Readings

CLASSIFICATION SYMBOLS (ASTM D 2487 and D 2488)

More than 50% retained on No. 200 sieve

Groundwater conditions will vary with environmental
variations and seasonal conditions, such as the frequency and
magnitude of rainfall patterns, as well as tidal influences and
man-made influences, such as existing swales, drainage ponds,
underdrains and areas of covered soil (paved parking lots, side
walks, etc.).
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BORING LOGS
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TOPSOIL - 3 inches
0.3

Brown, moist to wet, Clayey, fine to medium SAND (SC), very loose
1

Gray with brown mottling, moist to wet, Lean CLAY (CL), soft to
medium stiff

4
Brown, wet, Sandy, Lean CLAY (CL), with marine shell fragments,

medium stiff
6

Light brown, wet, Poorly graded, fine to coarse SAND (SP-SC), with
marine shell fragments, trace clay, loose to medium dense

12
Dark gray, wet, Clayey, fine to coarse SAND (SC), with marine shell

fragments, loose

Boring terminated at 15 ft.
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PROJECT: Langley Avenue and Guy Street BMP Facilities

CLIENT: Parsons Brinkerhoff
PROJECT LOCATION: Hampton, Virginia PROJECT NO.: WM12-153G
BORING LOCATION: See Attached Boring Location Plan SURFACE ELEVATION: 9.3'

BORING LOG
B-1

DRILLER: GET Solutions, Inc. LOGGED BY: DJG
DRILLING METHOD: Rotary Wash "Mud" DATE: 9-5-2012
DEPTH TO WATER - INITIAL*: AFTER 24 HOURS: 3' CAVING> No Cave

Notes: SS = Split Spoon Sample
ST = Shelby Tube Sample
HA = Hand Auger Sample
BS = Bulk Sample

*The initial groundwater reading may not be indicative of the static groundwater level. WOH = Weight of Hammer
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Moisture Content -
Plastic Limit Liquid Limit

Standard Penetration Tests were performed in the field in general accordance with ASTM D 1586.PAGE 1 of 1
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TOPSOIL - 3 inches
0.3

Brown and gray, moist to wet, Clayey, fine to medium SAND (SC),
very loose to loose

4
Red-brown, wet, Fat CLAY (CH), trace sand, medium stiff

6
Light brown to light gray, wet, Silty, fine to coarse SAND (SM), with

marine shell fragments, very loose to medium dense

Boring terminated at 15 ft.
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PROJECT: Langley Avenue and Guy Street BMP Facilities

CLIENT: Parsons Brinkerhoff
PROJECT LOCATION: Hampton, Virginia PROJECT NO.: WM12-153G
BORING LOCATION: See Attached Boring Location SURFACE ELEVATION: 10.0'

BORING LOG
B-2

DRILLER: GET Solutions, Inc. LOGGED BY: DJG
DRILLING METHOD: Rotary Wash "Mud" DATE: 9-5-2012
DEPTH TO WATER - INITIAL*: AFTER 24 HOURS: 3' CAVING> No Cave

Notes: SS = Split Spoon Sample
ST = Shelby Tube Sample
HA = Hand Auger Sample
BS = Bulk Sample

*The initial groundwater reading may not be indicative of the static groundwater level. WOH = Weight of Hammer
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0 TEST RESULTS
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Standard Penetration Tests were performed in the field in general accordance with ASTM D 1586.PAGE 1 of 1
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TOPSOIL - 3 inches
0.3

[FILL] Dark gray, moist, Clayey, fine to medium SAND (SC), trace
organics sampled as root fragments

2
Brown, moist to wet, Clayey, fine to medium SAND (SC)

4
Gray with orange-brown mottling, wet, Sandy, Lean CLAY (CL)

6
Orange-brown with gray mottling, wet, Fat CLAY (CH), trace sand

8
Brown, wet, Clayey, fine to coarse SAND (SC)

Boring terminated at 12 ft.

PROJECT: Langley Avenue and Guy Street BMP Facilities

CLIENT: Parsons Brinkerhoff
PROJECT LOCATION: Hampton, Virginia PROJECT NO.: WM12-153G
BORING LOCATION: See Attached Boring Location Plan SURFACE ELEVATION: 9.6'

BORING LOG
B-3

DRILLER: GET Solutions, Inc. LOGGED BY: DJG
DRILLING METHOD: Hand Auger DATE: 9-5-2012
DEPTH TO WATER - INITIAL*: AFTER 24 HOURS: 3.5' CAVING> No Cave

Notes: SS = Split Spoon Sample
ST = Shelby Tube Sample
HA = Hand Auger Sample
BS = Bulk Sample

*The initial groundwater reading may not be indicative of the static groundwater level. WOH = Weight of Hammer
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Standard Penetration Tests were performed in the field in general accordance with ASTM D 1586.PAGE 1 of 1
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GENERALIZED SOIL PROFILE 
 



B-1
2  2
2  3

2  3
4  5

4  3
4  3

3  4
3  3

2  3
4  6

4  5
6  8

5  4
6  7

B-2
1  2
2  2

2  4
5  6

2  4
2  2

2  2
2  3

2  1
2  4

2  4
3  4

4  5
6  6

B-310

5

0

-5

-10

-15

-20

EL
EV

AT
IO

N
 IN

 F
EE

T

10

5

0

-5

-10

-15

-20

ELEVATIO
N

 IN
 FEET

Strata symbols

Topsoil

Clayey Sand

Lean Clay

Poorly graded Sand
with Clay

Fat Clay

Silty Sand

GET Solutions, Inc.
GENERALIZED SOIL PROFILE

HORIZONTAL DRAWN BY/APPROVED BY

DJG
DATE DRAWNSCALE:

VERTICAL 9/21/2012SCALE: 1"=5'

Langley Avenue and Guy Street BMP Facilities
Hampton, Virginia

PROJECT NO. WM12-153G
FIGURE NUMBER

1


